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ADVERTISEMENT. 


The  scientific  publications  of  the  National  Museum  consbt  of  two 
series — ^Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  published  are  recorded  in  the  table 
of  contents  of  the  volume. 

The  present  volume  is  the  forty-fourth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series  of 
more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  laiger  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ''Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  Bulletins. 

RiOHABD  RaTHBUN, 

Assistant  Secretary,  Smithsonian  Institution, 
In  charge  of  the  United  States  National  Museum. 
June  16,  1913. 
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MEDUSAE  AND  SEPHONOPHORAE  COLLECTED  BY  THE 
U.  S.  FISHERIES  STEAMER  "ALBATROSS"  IN  THE 
NORTHWESTERN  PACIFIC,  1906. 


By  HsNBT  B.  BioELOW, 

Of  the  Museum  of  ComparoHve  Zoology,  CamMdge,  MoMmchumUe. 


INTRODUCTION. 

The  medusae  and  siphonophorae  described  in  the  following  pages 
were  coUected  by  the  U.  S.  Fisheries  steamer  ATbairoaB  chiefly  in  the 
northwestern  Pacific,  Bering  Sea,  the  Sea  of  Okhotsk,  and  the  Sea  of 
Japan  during  the  summer  of  1906.  The  itinerary  of  the  cruise  will  be 
found  in  the  Report  of  the  Commissioner  of  Fisheries  for  1906,  but 
for  the  convenience  of  the  reader  the  localities  of  the  stations  at 
which  medusae  were  taken  are  tabulated  below. 

The  ndaterial  as  a  whole  is  in  excellent  condition,  and  I  am  indebted 
to  Dr.  H.  B.  Torrey  for  the  use  of  his  field  notes. 

The  collection  comprises  58  species  of  medusae  and  22  of  siphono- 
phorae, of  which  ouly  5  species  and  1  variety  of  medusae  are  new. 
But  the  paiicity  of  the  new  species  is  no  index  to  the  value  of  the 
coUection,  because  two  of  them  are  interesting  additions  to  the 
mesoplankton,  while  additional  data  on  most  of  its  members  are 
very  welcome,  and  the  opportunity  to  compare  them  with  their 
nearest  allies  in  the  Atlantic  has  afforded  much  information  of  zoo- 
geographic  interest. 

There  are  no  new  siphonophores;  but  the  collection  contains  a 
series  of  the  genus  ClauBophyw  previously  known  only  from  a  frag- 
ment (Lens  and  Van  Riemsdijk)  and  from  one  record  .which  has 
long  been  regarded  as  problematical.  The  genus  proves  to  be  of 
great  anatomic  interest. 

The  collection  also  shows  that  the  species  earlier  described  by  me 
(191  li)  as  "Mugffiaea  Jcochii  Will"  is  the  Diphyes  truneata  of  Sars — 
a  discovery  of  geographic  interest. 

Proceedinqs  U.  8.  National  Museum,  Vou  44— No.  1946. 
69077*— Proc.N.M.vol.44— 13 ^1 


Digitized  by  VjOOQiC 
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S7non3rmies  are  omitted  here  as  a  rule,  references  for  earlier  litera- 
ture being  given  to  Dr.  A.  G.  Mayer's  Monograph  of  the  Medusae, 
where  complete  Usts  will  be  found.  Similar  synonymies  for  the 
siphonophores  will  be  found  in  my  report  on  the  eastern  Pacific 
collection  (1911&). 

LOCATION  OF  STATIONS. 

(For  complete  list  see  Report  of  the  U.  S.  Commissioner  of  Fisheries,  1906.) 

4757'-4762y  line  San  Francisco  to  Unalaska  Island. 
4763-4780,  Bering  Sea. 
4781-4783,  western  Aleutian  Islands. 

4784-4793,  line  from  western  Aleutians  to  Kamchatka  by  way  of 
Komandorski  and  Bering  Island. 
4794-4797,  off  the  southeast  coast  of  Kamchatka. 
4798-4800,  Sea  of  Okhotsk. 
4801-4806,  east  of  Kurile  Islands. 
4807-4810,  Hakodate  Strait  (T^ugaru  Strait). 
4811-4882,  Sea  of  Japan. 
4883-4936,  Eastern  Sea. 
4937-4945,  Kagoshima  Gulf. 

4946-4960,  off  the  east  coast  of  Kiushiu  Island,  Japan. 
4961-4980,  south  coast  of  Nipon,  line  Kobe  to  Yokohama. 
4981-4996,  Sea  of  Japan. 
4997-5004,  Gulf  of  Tartary. 
5005-5013,  Aniva  Bay,  Sakhalin  Island. 
5014-5030,  Sea  of  Okhotsk. 
5031-5033,  Yezo  Strait. 

5034-5045,  off  the  southeast  coast  of  Hokkaido. 
5046-5052,  east  coast  of  Hondo. 
6053-5077,  Suruga  Gulf. 
5078-5084,  east  coast  of  Hondo. 
5085-5095,  Sagami  Bay. 

Class  HYDROMBDUSA. 

Order  ANTHOMEDUS^. 
Family  SARSIID^  Forbes  emended. 
Family  CODONIDAE  Haeckel. 

The  name  Codonidae  is  commonly  employed  for  this  family,  but 
it  must  be  abandoned,  because  Codanium  is  a  synonym  of  Sarsia. 
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Genus  SARSIA  Lesson. 

TIlis  genus  is  represented  in  the  coUection  by  two  species,  S.  eximia 
AllmiLTi  and  S.  jaffonica  Mass,  belonging  to  what  Hartlaub  (1907) 
has  named  the  ^*e7Araia^*  group,  in  which  the  manubrium  is  short 
and  is  clothed  with  genital  products  from  close  to  its  base  to  near 
the  lip,  and  one,  S.  princeps,  classed  bj  him  in  the  ''tubtdosa"  group, 
in  which  the  manubrium  is  long,  and  the  gonad  leaves  the  distal  por- 
tion bare.  The  following  species,  brachygaster  Grdnberg,  harerUsi 
Linko,  prolifera  Forbes,  radiata  von  Lendenfeld,  and  angulata  Mayer, 
are  all  so  closely  allied  to  eximia  that  it  is  questionable  whether  any 
of  them  are  actuaUy  distinct.  Thus  I  can  find  nothing  in  Grdnberg's 
(1897)  figure  to  separate  brachygaster  from  eximia.  The  only  diflFer- 
ence  is  that  in  the  latter  the  ocelli,  at  first  black,  change  to  carmine 
with  growth,  while  in  hrachygasUr  they  retain  their  black  color,  and 
I  doubt  whether  so  slight  a  difference  is  a  basis  for  specific  separation. 
Sarsia  harerUsi  is  insufficiently  described;  but  although  Mayer  (1910, 
p.  53)  believes  that  it  is  probably  a  young  stage  of  S.  tubvloaa,  it  has 
a  short  manubrium  and  might  equally  belong  to  eximia.  8.  prolifera, 
in  which  medusa  buds  are  formed  at  the  bases  of  the  tentacles,  is  a 
puzzling  form,  which  may  be  the  young,  or  a  budding  phase,  of  some 
other  Sarsia,  as  already  suggested  by  Browne  (1896).  Like  eximia,  it 
has  a  short  manubrium  and  well-developed  ocelli.  8.  radiata  von 
Lendenfeld  (1884),  from  Australia,  likewise  resembles  eximia  in  the 
structure  of  its  manubrium,  but  unfortunately  it  is  doubtful  whether 
or  not  ocelli  are  present.  The  hydroid  is  certainly  very  closely  allied 
to  8.  eximia,  with  which  the  hydranths  agree  in  the  arrangement  of 
tentacles  and  medusa  buds,  the  only  differences  of  importance  being 
that  the  hydranths  arise  direcdy  from  a  creeping  hydrorhiza.  8. 
angulata  Mayer  may  be  a  variety  of  eximia;  its  hydroid  is  not  known. 
8.  resplendene  Bigelow,  from  the  west  coast  of  Mexico,  was  described 
as  a  new  species  because  of  its  short  tentacles,  each  with  a  few  large 
nematocjrst  swellings;  and,  as  it  was  studied  alive,  these  characters 
can  be  assumed  to  be  normal.  It  is  likewise  characterized  by  a  very 
brilliant  coloration.  Mayer  (1910)  suggests  that  it  is  really  eximia; 
and  it  is  possible  that  it  may  prove  to  be  a  variety  of  that  species. 
But  until  it  is  better  known,  and  especially  till  its  hydroid  is  described, 
it  may  be  retained  provisionally. 

8.flammea  and  8.  japonica  lack  ocelli,  a  character  separating  them 
from  eximia,  which  they  otherwise  resemble  in  general  appearance. 
They  are  closely  allied  to  each  other;  but  Maas  (1-909,  p.  6),  who  has 
examined  specimens  of  both,  believes  that  they  can  be  separated  by 
the  fact  that  in  Jlammea  the  sexual  products  are  arranged  in  a  net- 
work C'Gitterwerke")  over  the  walls  of  the  manubrium,  while  in 
japofiica  they  are  irr^ularly  massed  here  and  there,  though  leaving 
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no  part  of  the  manubrium  definitely  free  except  its  two  extremities. 
It  is  doubtful  whether  larger  series  would  show  that  this  slight  differ- 
ence is  of  much  importance;  but  as  no  specimens  ol  fiwmmea  have 
been  available  for  study,  the  name  japoniea  is  retarned  here. 


Coryne  exhnia  Allman,  1859,  p.  141. 

Dutch  Harbor,  May  25,  surface;  5  specimens,  4-10  mm.  high;  in 
excellent  condition. 

Petropaulski,  June  19,  surface;  1  specimen,  8  mm.  high;  manu- 
brium torn  off. 

These  specimens  agree  very  well  with  the  various  figures  of  eximia. 
Hartlaub  (1907)  has  given  so  full  an  account  that  no  description  is  called 
forherefurther  thanto  point  out  the  moreimportant  specific  characters. 
Chief  among  these  is  the  structure  of  the  manubrium,  correlated  with 
the  presence  of  ocelli.  In  all  the  Alhatro88  examples  the  manubrium 
is  entirely  contained  within  the  bell  cavity;  and  in  view  of  the  fact 
that  the  specimens  are  expanded  as  a  whole,  as  is  shown  by  the  con- 
dition of  the  tentacles,  it  appears  that  the  manubrium  was  short  in 
life.  ,The  smallest  individual  is  a  female,  with  large  eggs;  the  others 
are  males;  in  all  of  them  the  gonads  occupy  the  whole  of  the  manu- 
brium, except  the  lip,  and  a  very  short  region  at  the  base,  so  that, 
as  Hartlaub  (1907)  has  pointed  out,  there  is  no  such  distinction  into 
genital  and  nutritive  zones  as  there  is  in  8.  tubulosa.  There  is  no 
trace  of  an  apical  canal  or  chamber  in  any  of  the  specimens. 

Cohr. — ^The  ocelli  are  now  pale  reddish-brown;  the  manubrium  pale 
orange.  Otherwise  the  specimens  are  colorless.  No  color  notes  were 
made  from  life,  so  that  it  is  quite  possible  that  the  bases  of  the  ten- 
tacles were  pigmented  before  presentation. 

Sarsia  eximia  has  been  recorded  from  numerous  localities  on  the 
coasts  of  Great  Britain;  from  the  coasts  of  Normandy  and  Brittany, 
Iceland,  and  Norway;  and  its  hydroid  is  already  recorded  from 
Juneau,  Alaska,  by  Nutting  (1901)  and  from  Calif omia  by  Torrey 
(1902).  If  the  records  of  S.  hrachygaster  are  added,  as  I  believe 
should  be  done,  then  Spitzbergen  and  West  Greenland  ought  to  be 
included;  and  if  harenisi  be  included,  the  distribution  of  the  species 
is  extended  nearly  to  Nova  Zembla. 

SARSIA  JAPOmCA  Man. 

Sania  japoniea  Maas,  1909,  p.  6,  pi.  1,  fig.  1. 

Station  4783;  about  35  specimens,  the  lai^gest  about  8  mm.  high. 
The  specimens  were  so  inextricably  tangled  with  one  another  and 
with  copepods  that  only  about  10  were  separable  from  the  mass.  All 
are  much  contracted,  and  most  of  them  more  or  less  damaged. 

The  only  important  respect  in  which  they  differ  from  Maas's  figure 
is  that  the  manubria  fill  the  bell  cavities  almost  entirely;  but  this  is 
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evidently  the  result  of  the  contraction  of  the  bell  as  a  whole.  The 
short  manubria,  irregular  arrangement  of  the  sexual  products  over  its 
wall  and  absence  of  apical  canal  and  ocelli  are  all  easily  distinguished. 
Color. — In  formalin,  manubrium  and  tentacle  bases  are  pale  brown- 
ish. The  original  records  of  japoniea  were  from  TodohoUce  and 
Hokkaido,  Japan. 

SAMSUk  FRDICBP8  (HMCkil). 
Codonium  princeps  Haeckbl,  1879,  p.  13,  pi.  1,  figs.  1,  2. 
(For  fl3nionymy,  see  Mayer,  1910,  p.  60.) 

Station  3604,  southern  Bering  Sea,  August,  1895;  surface;  1  speci- 
men, about  30  mm.  high. 

The  single  example  is  flattened,  and  its  manubrium  so  strongly 
contracted,  that  it  is  a  mere  knob;  but  the  specimen  is  readily  iden- 
tified by  the  long  "still-canal"  and  by  the  irr^ular  margins  of  the 
radial  canals  though  the  latter  are  somewhat  lees  pronounced  than 
in  a  specimen  from  Newfoundland  (1909,  p.  303),  as  well  as  by  its 
laige  size. 

For  a  list  of  occiurences  of  this  species,  which  include  Newfound- 
land, Greenland,  Davis  Strait,  Spitzbergen,  the  White  Sea,  and 
Barents  Sea,  see  Hartlaub  (1907,  p.  49). 

Genus  HYBOCODON  L.Agaesiz. 

The  medusae  of  this  genus  may  be  almost  indistinguishable  although 
budded  oflF  from  hydroids  which  are  perfectly  distinct;  for  example, 
the  medusae  of  H.  christinae  Hartlaub  closcdy  resemble  those  of  H. 
prdifer  Agassiz,  but  the  hydroids  of  these  two  species  can  not  be 
confused,  because  in  the  former  the  medusa  buds  are  borne  singly,  in 
the  latter  on  stolons.  The  following  North  Atlantic  species  are  listed 
by  Hartlaub  (1907),  who  has  made  the  most  thorough  study  of  the 
genus:  ptdcher  Saemundsson, prolifer  L.  Agassiz,  chriatinae  Hartlaub, 
gravidum  Linko,  islandicum  Greene,  and  amphipleurua  Haeckel;  but 
as  Mayer  (1910)  has  noted,  it  is' probable  that  gravidum  and  ialandir 
cum  are  synonyms  of  prolifer  (of  neither  of  them  is  the  hydroid 
known);  and  amphipleurua  is  known  from  only  a  single  specimen 
(medusa). 

H.  prolifer  is  very  abundant  off  the  coasts  of  New  England;  and 
medusae  recorded  xmder  that  name  have  been  taken  by  hundreds  in 
northern  European  waters,  but  the  prolifer  hydroid  has  not  been 
found  on  the  eastern  side  of  the  Atlantic. 

Three  other  Hybocodons  have  been  described,  H.  unicus  Browne 
from  the  Falkland  Islands  (medusa  only) ;  H.  chilensis  Hartlaub  from 
the  Chilean  coast  (hydroid  only),  and  H,  occidentalia  Fewkes  from 
the  coast  of  California    (medusa  only).     ChiUnsis  is  allied  to  the 
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pTdcher^ristinae  group;  unieus  is  insufficiently  known;  it  may 
belong  to  chUensia,  as  suggested  by  Browne  (1902)  and  Mayer; 
occidenUdia  is  indistinguishable  from  prdifer  so  far  as  the  medusa  is 
concerned. 

The  Hybocodons  of  the  fisheries  steamer  Albairoas  collection  can 
be  identified  only  provisionally,  until  the  hydroid  is  known.  But  as 
the  medusae  agree  perfectly  well  with  prolifer  they  are  referred  to 
that  species. 

HTBOCODOH  PROLUBR  L.  AfMrii. 

Eyboeodon  proltfer  L.  Agassiz,  1862,  p.  243,  pi.  23a,  figs.  10, 11;  pi.  25. 
(For  Bynonymy,  see  Mayer,  1910,  p.  39.) 

Dutch  Harbor,  surface,  May  25;  about  60  excellent  specimens,  3-5 
mm.  high.  • 

Most  of  the  specimens  have  three  large  tentacles,  with  one  or  two 
medusa  buds;  but  some  have  only  one  tentacle,  some  two,  and  several 
have  four.  The  medusa  buds  vary  in  number  from  one  (in  specimens 
with  three  or  four  tentacles)  to  three  or  four;  and  they  are  in  every 
stage  of  development  from  mere  knobs  to  medusae  which  are  them- 
selves in  the  act  of  budding.  The  stages  agree  so  well  with  the 
description  by  L.  Agassiz  (1862)  that  no  account  is  needed  here;  his 
figures  might  almost  have  been  taken  from  the  present  series.  Some 
specimens  have  no  buds,  and  among  such  the  tentacle  number  is 
usually  three  or  four.  Besides  budding  off  medusae,  several  of  the 
specimens  have  actinula-larvae  in  various  stages  of  development, 
attached  to  the  manubrium,  just  as  they  have  been  described  by 
Hargitt  and  Perkins  (Mayer,  1910,  p.  41).  And  a  given  individual 
may  or  may  not  show  both  types  of  development. 

Since  Hartlaub  (1907)  believed  that  a  short  manubrium  was 
distinctive  of  H.  christinae,  it  is  interesting  that  in  the  Albatross 
series  this  organ  varies  from  being  tubular  and  hanging  to  the 
opening  of  the  bell,  to  very  short,  almost  globular,  although  the 
bell  as  a  whole  may  show  no  signs  of  contraction.  Evidently, 
then,  this  character  is  useless  in  preserved  material.  In  the  smaller 
specimens  there  are  no  gonads,  consequently  the  manubrium  is 
nearly  transparent.  But  in  the  larger  ones  the  sexual  products 
are  developed.  There  seems  to  be  no  connection  between  budding 
and  the  formation  of  gonads. 

The  radial  canals  are  all  of  equal  breadth,  and  the  exumbral  nettle 
ribs  are  well  marked.  Over  most  of  their  length  they  are  linear,  but 
near  the  ma]^;in  they  widen  suddenly. 

Color. — ^Manubrium  and  tentacular  bulbs  are  pale  yellow;  the  apex 
of  the  manubrium  orange. 
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Family  CYTAEIDAE  L.  Agassiz,  1862. 
Genus  TURRITOPSIS  McCrady,  1886. 

The  most  recent  communication  on  this  genus  is  by  Hartlaub 
(1911),  who  gives  a  discussion  of  the  three  members  of  the  genus 
from  northern  waters,  polycirrha  Eeferstein,  riAUricula  McCrady,  and 
pacifiea  Maas.  The  first  two  are  very  closely  allied  to  each  other,  so 
mudi  so,  in  fact,  that  Mayer  (1910)  has  united  them.  Hartlaub, 
arguing  to  the  contrary,  points  out  that  in  the  European  form  the 
radial  canals  are  broader,  the  entodermal  ''Zellpolster''  lower,  than 
they  are  figured  by  Brooks  for  the  American  species;  that  the  radial 
canals  are  not  dilated  within  the  ''Zellpokter,"  that  the  latter  is  not 
four-cornered,  and  finally  that  the  eggs  develop  into  planulae  within 
the  bell  cavity,  something  which  has  never  been  observed  in  the 
American  form.  But  Mayer's  (1910)  figure  of  an  adult  from  Newport 
has  broad  canals,  and  these  are  not  enlarged  in  the  '^Zellpolster."  I 
have  myself  examined  specimens  from  Bermuda,  the  Tortugas,  and 
Newport,  and  in  all  of  them  the  radial  canals  are  quite  as  broad  as 
in  Busk's  figure  of  the  European  form^  and  in  no  case  do  the  canals 
expand  within  the  ''Zellpolster"  to  form  distinct  chambers  with  an 
ascending  branch  such  as  Brooks  (1886)  observed,  though,  to  be  sure, 
they  are  more  or  less  dilated.  Thus  it  appears  that  the  supposed 
differences  between  polycirrha  and  mjUricula  are  so  unstable  as  to  be 
worthless  for  specific  diagnosis,  and  as  Mayer  has  studied  many 
nutricula  in  life,  I  believe  that  we  can  safely  follow  him  and  Maas 
(1909)  in  uniting  the  two.  Padjica  described  by  Maas  (1909)  as 
var.  pacifiea  of  nutricula,  is  distinguished  from  the  latter  by  large 
size;  by  having  numerous  tentacles  arranged  in  several  rows,  and 
especially  by  the  peculiarity  that  the  ocelli  lie  on  the  abaxial  instead 
of  the  axial  faces  of  the  tentacular  bulbs;  and  these  differences  have 
seemed  sufficient  both  to  Mayer  and  to  Hartlaub  to  show  that 
pacifiea  is  a  distinct  species. 

Tie  present  collection  adds  to  our  knowledge  by  affording  two 
perfectly  typical  specimens  of  rmtricula  from  southern  Japan;  that  is, 
from  the  same  general  region  as  pacifiea.  It  was  of  course  so  inter- 
esting to  find  two  species  of  Turriiopsis  in  Japanese  waters  that  I 
paid  especial  attention  to  the  position  of  the  ocelli,  finding  that  there 
is  an  axial  ocellus  on  each  tentacular  bulb  exactly  as  in  miiricula. 
But  though  this  character  sharply  distinguishes  the  latter  from 
pacifiea,  number  and  arrangement  of  tentacles  do  not,  for  large 
specimens  of  nutricuia  have  70-85  or  more,  padfi^M  about  120-150. 
In  the  Albatross  specimens  they  are  apparently  in  two  rows,  but  in 
reality  only  in  one,  the  appearance  being  due  to  differences  in  size 
of  tentacles  of  different  ages,  and  to  crowding  and  contraction  of  the 
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margin.  And  were  they  in  several  rows — that  is,  of  the  ''pacifica" 
type — ^this  might  easily  be  explained  as  the  result  of  progressive 
development.  So  far,  then,  as  size  and  tentacles  are  concerned, 
'pddjica  might  be  an  advanced  stage  of  Ttnitricula,  but  the  position 
of  the  ocelli  can  not  be  reconciled  with  this.  When  I  first  exam- 
ined the  present  specimens  the  ocelli,  showing  clearly  through 
the  tentacular  bulbs,  seemed  to  lie  on  the  abaxial  surfaces  of  the 
latter,  and  it  was  only  when  the  tentacles  were  examined  in  side 
view  that  the  true  position  of  the  ocelli  became  evident.  This, 
together  with  the  fact  that  Maas  (1909)  has  given  only  an  abaxial 
view  of  the  tentacles,  suggests  the  possibility  that  the  conditions  in 
padjlca  might  be  explained  in  the  same  way.  But  reexamination  of 
the  specimens  alone  can  settle  it.  The  ATboiroas  specimens  are 
recorded  as  nutricula,  as  I  can  find  nothing  to  separate  them  from 
that  species. 

t  TmURITOPSIS  HUTRICULA  McCiady. 

Oceania  (TwrrUoptis)  nutricula  McCaADY,  1856,  p.  1,  pi.  4,  figs.  1-10. 
Oceania  polyeirrha  Ebfbbstbin,  1862,  p.  26,  pi.  2,  figs.  11-13. 

(For  complete  synonymy,  see  Mayer,  1910,  p.  143.) 

Station  4943,  2  specimens,  both  about  4  mm.  high.  One  is  in 
excellent  condition,  the  other  slightly  contracted. 

The  better  specimen  has  about  84  large,  and  5  or  6  very  small  ten- 
tacles; their  apparent  location  in  two  rows  has  been  touched  upon. 
One  feature  not  previously  emphasized  for  nutricula^  although  it  is 
evident  in  specimens  from  Newport,  is  that  each  tentacle  has  a 
distinct  terminal  dilation.  The  "Zellpolster"  is  of  the  quadrate 
type  figured  by  Brooks  (1886),  and  the  radial  canals  within  it  are 
dilated  but  slightly.  The  ova  (both  specimens  are  female)  cover 
the  interradial  surfaces  of  the  manubrium,  leaving  the  perradii  bare, 
but  no  planulae  are  to  be  seen. 

NutricvJa  has  been  described  so  often  and  so  fully,  that  no  further 
discussion  is  needed  here.  For  excellent  accounts  and  figures,  see 
Brooks  (1883),  Brooks  and  Rittenhouse  (1867),  Mayer  (I9IO),  and 
Hartlaub  (1911). 

Family  BOUQAINVILLEID-a:*Gegenbaur,  1856. 
Genus  BOUGAINVILLEA  Lesson,  1843. 

The  collection  contains  one  large  specimen  of  BougainvHUa  which 
I  can  not  distinguish  from  B.  supercUiaris,  and  its  identity  seems 
assured  because  I  have  been  able  to  compare  it  with  excellent  speci- 
mens of  that  species  from  Labrador.  The  diagnostic  features  of 
supercUiaris  are  its  large  size,  the  presence  of  a  short  gelatinous 

^The  use  of  the  name  Margelldae  (Hartlaub,  1911)  Is  untenable  because  Afar^Wit  is  a  synonym  of 
BouottinviUea. 
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peduncle,  long  manubrium,  the  fact  that  the  gelatinous  substance, 
thick  aborally,  grows  thinner  toward  the  margin;  the  large  number  of 
tentacles;  purely  interradial  gonads;  development  of  the  planulae 
attached  to  the  walls  of  the  manubrium;  and  dense  pigmentation; 
all  of  which  are  shown  by  our  specimen.  It  would  be  interesting  to 
know  the  true  relationship  between  B.  supercUiaris  and  the  other 
BougainviUea  from  the  northwestern  Pacific,  B.  himgairwillei  Brandt. 
Mayer  (1910)  unites  them;  but  Hartlaub  (1911)  believes  that  they 
are  distinct,  the  latter,  according  to  him,  being  more  nearly  related  to 
B.  hritannica.  Without  access  to  specimens  of  the  Jxmgaifmllei 
type,  it  is  impossible  to  settle  the  question;  but  I  may  point  out  that 
hougainvillei  resembles  supercUiaris  in  the  presence  of  a  short  pedun- 
cLe;  that  its  manubrium  is  no  shorter  than  I  have  often  seen  it  in 
8uperciliaris  of  the  same  size;  and  that  so  far  as  general  form  is  con- 
cerned it  agrees  equally  well  with  either.  Hartlaub  (1911)  mentions 
as  a  point  of  resemblance  to  brUannica  that  the  ocelli  in  bougainvittei 
he  on  the  free  tentacles  at  their  bases;  but  the  same  is  true  of  super- 
cUiaris,  as  is  clearly  shown  in  L.  Agassiz's  figures  (1849). 

The  one  peculiar  feature  of  bougaifwiUei  is  the  presence  of  ''sehr 
feinen  Bdrstchen"  on  the  exumbrella  (Brandt,  1838,  p.  393).  But 
these  spines  or  hairs  suggest  the  spines  of  radiolarians,  with  which 
medusae  are  often  clothed.  On  the  whole,  then,  I  am  inclined  to 
believe  that  hougainviXUi  is  identical  with  supercUiaris.  It  has  been 
recorded  by  Murbach  and  Shearer  (1903),  but  the  identity  of  their 
specimen  (not  figured)  is  uncertain.  B.  mertensi  A.  Agassiz  is  prob- 
ably a  synonym  of  bougainviUeiy  but  the  original  specimens  of  mer- 
tensi in  the  collection  of  the  Museum  of  Comparative  ZotiLogy  are 
distorted  past  hope  of  recognition. 

BOUOAINVnXBA  SUPBRCHJARIS  (Oould)  L.  . 


Eippocrene  tuperciliaris  Gould,  1841,  p.  348. — L.  Agassiz,  1849,  p.  250,  pla.  1-3. 
(For  further  synonymy,  see  Mayer,  1910,  p.  162,  and  Hartlaub.  1911,  p.  171.) 

Attn  Island,  June  11;  1  specimen;  12  mm.  high  by  10  mm»  in 
diameter.  The  example  was  obviously  much  larger  in  life,  and  it 
appears  to  be  the  largest  representative  of  the  species  yet  recorded. 
B,  supercUiaris  has  been  so  well  described  and  figured  by  L.  Agassiz 
(1849),  Mayer  (1910),  and  Hartlaub  (1911)  that  no  account  is  called 
for,  further  than  to  point  out  that  our  specimen  shows  the  specific 
characters  in  a  typical  way.  The  peduncle  is  short  and  broad,  and, 
corresponding  with  the  large  size,  the  interradial  sides  of  the  manu- 
brium are  covered  with  planulae,  but  none  are  attached  along  four 
narrow  perradial  lines.  The  manubrium  itself  is  large,  and  hangs  to 
about  the  mid  height  of  the  bell.  The  numbers  of*  marginal  ten- 
tacles to  the  bundle  are  16,  18,  15,  15,  18  being  the  greatest  number 
yet  recorded.    The  branching  of  the  oral  tentacles  is  more  complex 
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than  in  the  smaller  specunens  usually  described,  for  each  tentacle 
forks  seven  or  eight  times. 

Color. — Ocelli  are  dark  brown,  almost  black;  the  manubrium  pale 
reddish  brdwn. 

Genus  RATHKEA  Brandt,  1887  (Hartlaub). 

It  seems  that  at  last  the  generic  name  for  Bougainvilleidae,  with 
eight  groups  of  marginal  tentacles  and  with  the  labial  tentacles 
represented  by  nematocyst  swellings  at  the  comers  of  the  lip,  is 
settled.  The  stumbling  block  has  long  been  BatMcea  Uumenbachii 
(Rathke)  Brandt  from  the  Black  Sea,  a  form  so  poorly  figured  that 
it  was  impossible  to  determine  the  type  of  oral  appendages;  but 
Hartlaub  (1911)  has  recently  studied  series  from  the  Black  Sea  which 
prove  indistinguishable  from  the  common  lAezia  octopunctaia  of  the 
North  Atlantic,  and  likewise  specimens  of  that  species  from  the 
Mediterranean  (Trieste,  Cette).  There  is,  then,  no  further  question 
that  Uumenbachii  and  octopunctdta  are  identical,  and  Liesda  must 
give  way  to  RathTeea. 

The  common  Mediterranean  species  faacicularis  thus  loses  the 
generic  name  which  Maas  (1905)  and  I  formerly  applied  to  it,  and 
Browne  (1910)  has  revived  KoUikeria  for  it  and  similar  species. 
Mayer  (1910)  uses  RathTcea  in  a  broad  sense  to  include  all  Bougain- 
villeidae with  eight  groups  of  marginal  tentacles.  But  I  agree  with 
Maas  and  with  Hartlaub  that  the  structure  of  the  labial  appendages 
is  sufficiently  important  to  aiford  a  generic  character  of  phylogenetic 
value,  and  it  warrants  at  least  two  and  probably  three  genera,  RcMcea 
with  simple  nematocyst  knobs,  Lizssia  with  unbranched  labial  ten- 
tacles and  KbUilceria  with  branched  labial  tentacles.  The  species 
included  in  RathTcea  by  Mayer  are  llwmeTiba^ihii  Rathke, /onTiom^ma 
Browne,  octopunctaia  Sars, /ewcicuZoto  P6ron  and  Lesueur,  octonemdlis 
Maas,  elegans  Mayer,  and  blondina  Forbes.  According  to  the  above 
definition,  these  species  should  be  distributed  as  follows:  blumen- 
bachii  ( =  octopunctaia)  to  Raihlcea;  fasdcuUUaf  ocUmemaUsj  and  elegans 
to  KbUilceria;  blondina  to  Lizzia;  w[id  formosissima  also  probably  to 
Lizzia. 

Hartlaub  (1911)  makes  a  different  division,  referring  to  BougainviUea 
species  with  branched  oral*  tentacles,  and  smooth,  not  folded,  gonads 
and  gastric  walls,  irrespective  of  the  number  of  bundles  of  marginal 
tentacles;  that  is,  ocionemalis  and  elegans.  But  though  Bougainvil- 
leas  do  vary  more  or  less  in  number  of  bundles,  still  the  octoradial 
condition  of  KoUiTceria  is  precise;  it  does  not  intergrade  in  any  true 
sense  with  the  quadriradiality  of  BougainviUea. 

Mayer  (1910,  p.  17.9)  recognizes  a  variety  of  blumenba^hii,  grata,  for 
specimens  with  a  long  peduncle;  but  I  doubt  whether  the  difference 
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in  this  respect  is  anything  more  than  an  individual  variation,  or  peiv 
haps  partly  consequent  on  contraction. 

The  Albaiross  collection  contains  a  series  of  the  genus  which 
differs  from  hluTnenbiuihii  in  having  more  tentacles  (five  instead  of 
three)  in  the  interradial  groups,  and  the  case  is  an  interesting 
one,  because  perfectly  typical  hlumenbaekii^  with  the  usual  num- 
b^  of  tentacles,  is  common  in  Japan.  There  is,  then,  no  ques- 
tion of  a  Pacific  as  opposed  to  an  Atlantic  species.  The  difference 
is  merely  the  point  to  which  development  proceeds;  the  north  At- 
lantic form  at  first  has  one  tentacle  in  each  interradial  group;  then 
a  pair  flanking  it  appear,  and  then  in  its  Bering  Sea  rdattve  the 
interradial  groups  simply  progress  one  step  further,  just  as  do  the 
radial  groups.  And  as  it  appears  that  in  some  specimens  from 
Bering  Sea  three  is  the  final  number,  just  as  it  is  in  the  Atlantic 
species,  there  seems  to  be  no  justification  for  separating  the  series 
specifically  from  UurMnba4ihi%  though  it  may  finally  be  shown  that 
they  represent  a  distinct  local  variety. 

SATHKXA  BLUMSMBACmi  (Ritfhte). 
Oeaoma  hlwMnbai^  Rathkb,  1835,  p.  321. 
(For  synonymy,  see  Mayer,  1910,  pp.  177, 179,  and  Hartlaub,  1911,  p.  229.) 

Dutch  Harbor,  surface.  May  25;  about  40  specimens,  2-4  mm.  in 
diameter;  in  excellent  condition. 

I  have  been  able  to  compare  this  series  with  about  200  examples 
from  Newfoundland  (1909c.,  p.  306). 

It  is  not  at  all  surprising  that  R,  blumenbdchii  should  occur  in  Ber- 
ing Sea,  since  it  has  already  been  found  along  the  Arctic  coasts  of 
Europe  as  far  east  as  Nova  Zembla,  and  likewise  in  Japan. 

The  species  has  often  been  described,  and  excellent  diagnoses  are 
to  be  found  in  Mayer's  (1910)  and  Hartlaub's  (1911)  papers,  while 
the  latter  author  has  given  a  complete  list  of  the  localities  where  it 
has  been  taken. 

The  series  contains  both  budding  and  sexual  phases,  besides  a  con- 
siderable number  of  specimens  with  both  medusa  buds  and  gonads. 
The  largest  are  about  4  by  4  mm. — that  is,  about  the  same  as  my 
Newfoundland  series — ^and  the  photograph  of  the  oral  appendages  of 
the  latter  (1909,  pi.  31,  fig.  5)  might  equally  well  have  been  taken 
from  one  of  the  Bering  Sea  specimens.  The  largest  individuals  have 
seven  or  eight  nematocyst  organs  in  each  cluster,  as  described  by  A. 
Agassiz  (1865)  and  Browne  (1896).  According  to  the  degree  of  con- 
traction, the  nematocyst  knobs  may  be  sessile,  with  no  trace  of  stalk, 
or  the  lip  may  be  extended  in  narrow  prolongations,  with  the  knobs 
at  their  tips,  so  that  the  latter  are  apparently  stalked;  but  there  is  a 
very  sharp  distinction  between  such  organs,  which  are  merely  pro- 
jections of  the  edge  of  the  lip,  and  the  labial  tentacles  of  Oytaeis, 
Lizzia^  or  EoUiJeeria. 

Digitized  by  VjOOQiC 


12  PROCEEDINGS  OP  THE  NATIONAL  MUSEUM.  TOl.44. 

The  marginal  tentacles  are  especially  interesting,  because  they 
show  the  only  difference  between  the  Bering  Sea  and  the  Atlantic 
series.  About  half  of  the  specimens  have  five  tentacles  in  each 
interradial  cluster,  while  the  others  have  three.  There  are  large 
specimens  in  each  class;  but  the  series,  as  a  whole,  suggests  that 
most  examples,  at  any  rate,  attain  the  large  number  soon^  or  later. 

In  the  Atlantic  form,  on  the  other  hand,  the  final  number  of  ten- 
tacles in  each  interradial  cluster  is  three,  and  no  specimens  have 
ever  been  recorded  in  which  this  number  was  surpassed.  Japanese 
examples,  likewise,  have  only  three.  Each  of  the  radial  groups  has 
five  tentacles.  RcdMcea  has  never  been  observed  with  more  than  five 
in  each.  One  medusa  bud,  almost  ready  for  liberation,  the  only  one 
found  at  so  late  a  stage,  has  five  tentacles  in  each  radial,  three  in 
each  interradial,  group.  In  the  medusa  buds  of  the  Atlantic  race 
there  are  usually  three  tentacles  in  each  radial  and  only  one  in  each 
interradial  group  when  liberated.  All  tiie  specimens  are  of  the 
"short  peduncle"  type;  indeed,  I  have  never  seen  one  of  the  "jfroto" 
type  (Mayer,  1910). 

ColoT. — ^In  formalin  manubrium  tentacle  bulbs  are  pale  yellow. 

Family  PANDEIDAE  Haeckel,  1879  (sens.  wn.). 
Family  TIARIDAE '  Haeckel. 

MEATOR,  new  genus. 

This  new  genus  is  proposed  for  an  interesting  new  Pandeid  in  which 
the  gonads  consist,  in  the  adult,  of  eight  smooth  adradial  masses,  dis- 
continuous in  the  perradii,  and  in  which  perradial  and  subradial  ten- 
tacles are  of  different  sizes,  though  structurally  all  alike,  characters 
which  separate  it  from  all  other  members  of  the  family. 

Tpye. — Meator  ruhatra,  new  species. 

MBATOR  RUBATRA,  MW  ^ptdM. 

Plate  1,  figB.  1-3.  , 

Type.— Cht.  No.  31061,  U.S.N.M. 

Station  4800,  300-0  fathoms;  2  specimens,  respectively  14  mm. 
high  by  18  mm.  in  diameter  (type)  and  13  mm.  high  by  13  mm.  in 
diameter. 

Station  5019,  192-0  fathoms;  1  specimen,  17  mm.  high. 

Station  6028,  241-0  fathoms;  1  specimen,  17  mm.  high. 

Station  6030,  1,800-0  fathoms;  1  specimen,  17  mm.  high. 

Station  6030, 300-0  fathoms;  7  specimens;  the  smallest  specimen  is 
10  mm.  high  by  11  mm.  in  diameter,  the  largest  17  mm.  high  by  18 
mm.  in  diameter. 

All  are  in  excellent  condition. 

Meator  rubatra  is  so  striking  in  its  general  appearance  that  it  can 
not  be  mistaken  for  any  other  known  medusa.    The  gelatinous  sub- 

>  Untuiable,  bMaaae  riora  is  preoooaptod  for  a  moUaik. 
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stance  is  extremely  Uiick  and  tough,  the  bell  almost  spherical,  but  in 
all  of  our  specimens  slightly  broader  than  high.  The  bell  cavity  is 
subcylindrical,  one^half  to  one-third  higher  than  broad,  the  subum- 
brella  densely  pigmented,  with  the  jelly  very  transparent;  the  speci- 
men looks  like  a  vitreous  ball  with  its  center  occupied  by  an  opaque 
plug  (pi.  1,  fig.  1).  The  entire  animal,  at  least  after  preservatbn,  is 
so  tough  and  resistant  that  it  will  bear  handling  even  when  removed 
from  its  fluid. 

Manubrium. — ^The  manubrium  is  short,  reaching  hardly  to  the  mid- 
level  of  the  bell  cavity;  the  mouth  is  surrounded  by  four  separate 
hps,  with  slightly  fimbriated  margins  (pi.  1,  fig.  3).  In  the  large 
specimens  the  manubrium  is  attached  to  the  subumbrella  along  each 
radius,  as  in  other  Pandeids,  only  here  to  an  extreme  degree,  the  lines 
of  attachment  extending  downward  as  far  as  the  sexual  products  are 
developed. 

Oanads. — ^In  a  specimen  17  mm.  high  the  gonads  consist  of  eight 
adradial  masses,  oval  in  outline,  broadest  at  their  lower  ends.  The 
sexual  tissue  is,  of  coiurse,  discontinuous  in  the  perradii,  where  there 
is  a  broad  band,  reaching  to  the  base  of  the  manubrium,  along  which 
no  sexual  products  are  present  (pi.  1,  fig.  3).  The  specimen  in 
question  is  a  female,  with  large  ova.  The  precise  outlines  of  the  sex- 
ual masses  are  easily  followed,  because  their  whiteness  contrasts  very 
strongly  with  the  dense,  idmost  opaque  endodermic  pigmenta- 
tbn  of  all  other  parts  of  the  walls  of  the  manubrium.  In  the  small- 
est specimen  the  manubrium  is  much  contracted,  and  consequently 
the  gonads  folded  and  crumpled,  and  in  this  case  the  adradial  gonads 
of  each  pair  are  close  together  near  the  bases,  though  still  distinctly 
separate  in  the  interradius. 

The  question  whether  the  pairs  of  adradial  gonads  are  the  arms  of 
organs  originally  horseshoe-ehaped  and  secondarily  separated  by  the 
growth  of  the  nwiubrium  remains  unanswered,  but  the  probability  is 
that  they  are.  In  a  laige  male  the  gonads  agree  very  well  with  those 
of  the  female  described  above. 

Canal  system. — ^The  margins  of  the  canals,  both  radial  and  circular, 
are  smooth,  but  in  most  of  the  specimens  there  is  a  slight  dilation  of 
the  radial  canals  marking  the  level  of  the  lower  end  of  the  perradial 
attachment  of  manubriimi  to  subumbrella.  In  one  example  the 
margins  of  the  canals  are  jagged  at  this  point. 

Tentacles. — ^The  arrangement  of  tentacles  is  characteristic,  there 
being  four  large  perradials  and  a  considerable  number  of  much 
smaller  interradials  (pi.  1,  fig.  2).  As  in  Heteroiiara  and  Calycopsis 
the  basal  ends  of  the  radials  lie  in  furrows  of  the  eximibrella;  and  the 
tentacles  turn  outward  a  short  distance  above  the  margin.  The 
interradials,  however,  spring  directly  from  the  margin,  not  touching 
the  exumbrella.    None  have  terminal  dilations  of  any  kind,  nor  are 
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there  any  distinct  basal  bulbs.  The  number  of  interradials  increases 
irregularly  with  growth.  In  the  smallest  specimen,  10  by  11  nmi., 
there  are  6,  7,  9,  and  6  interradials  in  the  four  quadrants;  in  a  large 
one,  14  by  18  nmi.,  there  are  10,  10,  9,  9;  and  in  a  still  larger  one,17 
by  18  nmi.,  10,  9,  9, 10.  Ten  was  the  largest  nimiber  coimted  in  any 
quadrant. 

The  interradial  tentacles  are  especially  interesting  because  cross 
sections  of  them  show  that  the  stouter  ones  have  a  large  lumen, 
whereas  in  smaller  ones,  either  yoimger  or  more  contracted,  the  lumen 
is  obscured,  so  that  they  are  apparently  solid,  though  there  is  no 
definite  core  of  chordate  cells,  such  as  is  to  be  seen  in  ProHarafarmoaa 
(Mayer,  1910,  pi.  13,  fig.  2). 

Color, — ^The  density  of  the  pigment  has  been  noted  above.  The 
entire  subimibrella,  and  those  parts  of  the  manubriimi  which  lack 
sexual  products,  are  of  a  very  deep  claret  red,  so  nearly  opaque  as  to 
look  black  when  held  against  the  light,  over  which  the  radial  canals 
show  as  pale  bands.  The  tentacles  and  velum  are  of  a  very  pale 
brownish-red,  and  the  coloration,  as  well  as  the  data  of  capture,  shows 
that  the  species  belongs  to  the  mesoplankton. 

Genus  PANDEA  Lesson,  1848. 

Mayer  (1910)  admits  five  species  to  this  genus:  c(mica  Lesson, 
violacea  Agassiz  and  If  ayer,  sdUatoria  (Sars)  Lesson,  minima  Lenden- 
feld,  and  m^msi  Mayer  (=  75ara,  sp.,  Maas,  19046,  p.  13,  pi.  2,  fig.  11). 
But  saUaioria  is  probably  an  AglantJia,  mxiasi  a  Sarsia  (S.flamm^a), 
while  minimal  was  founded  on  a  young  stage.  Vanhdffen  (1911)  has 
imited  conica  and  violacea  on  the  supposition  that  the  latter  is  the 
young  of  the  former.  But  Mayer  (1910)  has  studied  large  series  of 
violacea,  both  from  the  Tortugas  and  from  the  Mediterranean,  finding 
that  the  structure  of  the  gonads  separates  them  at  all  stages. 

The  collection  contains  a  large  species  from  the  intermediate  depths, 
referable  to  Pandean  and  resembling  conica  in  the  structure  of  the 
gonads,  but  readily  distinguished  from  the  latter  by  size,  dark  red 
color,  and  other  characters  noted  below. 

PAlfDBA  RUBRA,  new  ipedM. 
Plate  2,  figs.  1-7. 

I.  ADULT. 

Type— €at.  No.  31052,  U.S.N.M. 
Station  4758,  300-0  fathoms;  1  specimen. 

Station  4760,  300-0  fathoms;  1  specimen  and  fragments  of  two 
others. 
Station  4797,  300-0  fathoms;  1  specimen.    Type. 
Station  4800,  221-0  fathoms;  2  specimens,  1  very  fragmentary. 
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The  proportions  of  the  better-preserved  examples  are  as  follows: 


Statkm. 

Height, 
nun. 

Diameter, 
mm. 

Interradial 

tentacles  per 

quadrant. 

4800 
4758 
47W 
4700 

35 

40 

47 

»75 

37 
38 
38 

(?) 

4,  2,    2,    2 

%  I:  tfl 

5,  4,  (?)(?) 

1  Approximate. 

No  one  of  the  examples  is  perfect,  but  several  of  them  are  well 
enough  preserved  in  parts  to  allow  a  general  account. 

The  bell  is  about  as  high  as,  or  slightly  higher  than  broad,  dome- 
shaped,  the  gelatiuous  substance  very  thin,  and  the  bell  cavity 
voluminous.  In  four  of  the  specimens,  including  the  largest,  the 
entire  subumbrella  is  so  densely  pigmented,  except  close  to  its  aboral 
maigin,  that  the  manubrium  is  entirely  hidden.  In  the  others  (pi.  2, 
fig.  1)  the  subumbrella  surface  is  partially  rubbed  away. 

JUknubrium  and  gonads. — ^The  manubrium,  in  all  the  examples, 
hangs  to  about  the  midlevel  of  the  bell  cavity;  and  it  is  attached  to 
the  subumbrella  along  the  perradii  for  about  four-fiifths  of  its  length 
(pi.  2,  fig.  2).  The  lip,  primarily  cruciform,  is  thrown  into  many 
extremely  complex  folds.  The  gonads  consist  of  a  close  network  of 
ridges  and  corresponding  depressions,  which  occupy  the  entire  inter- 
radial areas.  They  do  not  connect  with  one  another  in  the  perradii 
below  the  attachment  between  manubrium  and  subumbrella,  as  they 
do  in  P.  conica,  but  are  discontinuous  there  (pi.  2,  fig.  2).  The  ridges 
of  the  network  are  of  different  sizes,  representing  different  periods  of 
fonnation;  and  in  the  largest  example,  unfortunately  a  fragmentary 
one,  they  are  exceedingly  complex.  Seen  from  within,  the  gastric 
wall  is  studded  with  prominences,  corresponding  to  the  hollows 
between  the  external  ridges.  In  other  words,  the  ridges  are  not 
simple  thickenings,  but  are  lines  of  outgrowth  and  folding. 

Canal  system. — ^The  radial  canals  are  proportionately  broad  and 
flat;  their  maigins  wavy,  or  jagged  (pi.  2,  fig.  5) ,  and  notched.  In  one 
specimen,  the  irregularities  of  their  maigins  approach  the  condition 
in  GUablema  vesicaria,  where  they  may  be  spoken  of  as  diverticula; 
but  there  is  considerable  variation  in  this  respect.  The  margin  of 
the  circular  canal  is  smooth  in  such  specimens  as  are  well  enough 
preserved  to  show  it,  including  the  largest  one. 

Teniades. — As  shown  in  the  foregoing  table,  five  interradial  ten- 
tacles is  the  greatest  number  observed  in  any  quadrant.  If  this 
number  occurred  in  all  four  quadrants  of  any  one  individual,  we 
should  have  a  total  of  24.  But  the  condition  varies  from  quadrant 
to  quadrant  in  every  example.  Smaller  specimens  have  fewer,  2Ht, 
ftnd  tentacles  were  observed  in  various  stages  in  growth. 
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The  basal  bulbs  are  large,  conical,  not  laterally  flattened,  and 
clasp  the  exumbrella  (pi.  2,  fig.  4). 

Color. — ^In  the  largest  specimen  the  entire  subumbrella  is  deeply 
pigmented,  of  a  deep  browmsh-^red,  less  opaque,  however,  than  in 
Meaiar  ruhatra,  the  radial  canals  causing  pale  bands.  The  ten- 
tacles are  of  the  same  color,  and  manubrium,  lips,  and  gonads  are  of 
a  duller  brownish-red,  but  equally  strongly  pigmented.  In  the 
specimen  47  nmi.  high  the  tentacles  are  faint  reddish,  but  the 
pigmentation  in  this  example  is  much  paler  in  general,  probably  due 
to  the  poor  condition  of  the  subumbrella. 

In  two  of  the  smaller  specimens,  which  are  in  fair  condition,  the 
dense  pigment  ceases  some  distance  above  the  margin,  and  is  suc- 
ceeded there  by  a  clear  zone,  only  faintly  reddish  next  the  radial 
canals,  and  witli  the  tentacles  colorless. 

2.  TOUNO  STAesS. 


station. 

I>6pth. 

Height, 
mm. 

Diameter, 

mm. 

Intemdlil 

tentacles  per 

quadrant. 

4aoo 

4714 

221-0 
113CM) 

'^ 

»18 

as 

2,    2, 

2,    3.    2,    8, 

1  Approximate. 

In  general  form,  volimunous  bell  cavity,  and  thin  gelatinous 
substance,  these  small  specimens  agree  very  well  with  the  lai^e  ones 
described  above,  and  manubrium  and  lips  (pi.  2,  figs.  6,  7)  are  of  the 
same  type;  but  the  gonads,  as  would  be  expected,  are  less  advanced, 
the  network  being  less  prominent,  the  ridges  lower,  and  the  inter- 
vening hollows  shallower.  They  are,  however,  of  the  same  general 
structure,  and  it  is  especially  interesting  that  Hiej  occupy  the  entire 
interradial  regions  just  as  they  do  in  the  lai^er  specimens.  Thus 
there  is  no  evidence  that  the  network  is  derived  from  a  primarily 
horseshoe-«haped  sexual  swelling,  as  it  is  in  Pandea  conica.  The 
margins  of  the  radial  canals  are  slightly  wavy,  that  of  the  circular 
canal  smooth. 

There  are  fewer  tentacles  than  in  the  lai^e  specimens,  three  being 
the  most  in  any  quadrant,  with  a  total  of  14  in  the  example  shown 
in  the  photograph,  but  the  conical  basal  bulbs  are  already  well 
developed. 

The  pigmentation,  instead  of  extending  to  the  subumbrella  as  in  the 
adult,  is  limited  to  the  manubrium,  which,  with  its  lips  and  gonads, 
is  of  a  deep  brownish-red.  This  difference  is  a  striking  one;  but  the 
fact  that  the  adults  show  a  progressive  development  of  pigment, 
which  does  not  reach  to  the  margin  and  tentacles  until  a  height  of 
47  nmi.  is  attained,  is  good  evidence  that  the  conditions  in  the  two 
specimens  now  under  discussion  is  merely  an  earlier  stage  in  growth. 
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Genus   CATABLBMA    Haeckel,  1870.    Maas,  10O4   (Bigelo^^v 

1909c). 

The  three  ''species"  listed  in  the  genus  by  Haeckel,  vesicaria  A. 
Agassiz,  campanula  Haeckeli  and  ewrystoma  Haeckel,  are  undoubtedly 
identical,  asMaas  (19046),  Browne  (1910),  and  I  (1909(;)  have  abready 
pointed  out.  Vesicaria  and  campanula  are  successive  stages  in 
development;  the  only  characters  separating  them  are  that  the  former 
has  fewer  tentacles,  and  usually  has  ocelli;  but  the  first  is  a  growth 
character,  while  I  have  myself  f oimd  that  the  ocelli  of  vesicaria  often 
disappear  with  preservation  {campanula  was  based  on  alcoholic 
material).  Eury stoma,  with  rudimentary  stomach,  is  apparently 
only  an  abnormality.  Mayer  retains  all  three  as  distinct  species 
(putting  them  in  **Turris**);  but  gives  no  discussion  of  them. 

Browne  (1910)  has  recently  added  another  species,  weldoni,  to  the 
genus,  from  the  Antarctic.  But  this  form  has  gonads  of  the  Neoturris^ 
type,  and  therefore  does  not  fall  in  Catahlema  as  here  defined. 

The  present  collection  contains  a  considerable  series  of  C.  vesicaria 
from  Bering  Sea  which  are  perhaps  sufficiently  distinct  from  Atlantic^ 
specimens  to  be  noted  as  a  local  variety.  There  are  likewise  four 
specimens  which  are  distinguished  from  vesicaria  by  having  upward 
of  three  times  as  many  tentacles  in  both  young  and  adult;  by  their 
large  size,  and  by  the  form  of  the  tentacular  bulbs.  Comparison 
with  considerable  series  of  the  latter,  both  Atlantic  and  Pacific,  shows 
that  the  differences  are  sufficient  to  separate  them  specifically.  A 
Catahlema  with  ''many  hundred''  tentacles  has  been  briefly  described 
by  Kishinouye  (1910)  from  the  Kurile  Islands  as  C,  muUicirrata,  and 
no  doubt  the  four  Albatross  examples  belong  to  it. 

CATABLBBCA  VBSICARIA  A.  AfMrii,  m.  If  ODULOSA,  MW  vuMy 
Plate  1,  figs.  8,  9. 

Dutch  Harbor,  May  25,  surface;  14  specimens. 

Type.— Chi.  No.  31053,  U.S.N.M. 

In  general  form  the  specimens  resemble  the  Atlantic  examples  of 
C.  vesicaria  which  I  have  studied,  having  the  same  thick,  rounded 
gelatinous  swelling  at  the  aboral  pole.  But  the  gonads  and  tentacle 
number  are  rather  different  from  the  usual  type  of  the  latter,  though 
probably  lying  within  its  extreme  range  of  variation. 

The  gonads,  as  defined  by  A.  Agassiz  (1865),  by  Maas  (19045),  and 
by  the  writer  0.909c),  consist  of  a  series  of  vertical  folds  in  each 
interradius,  becoming  oblique  or  even  transverse  close  to  each  per- 
radius,  and  in  two  of  the  North  Atlantic  specimens  I  have  observed 
a  few  irregular  knobs  and  swellings  near  the  lower  end  of  the  manu- 
brium.   In  the  Bering  Sea  series  there  is  the  same  series  of  hori- 


1  NtoiurrU,  new  ziaine,  Hartlaab,  lOU,  p.  200. 
08077''— Proc.N.M.voL44— 18 2 
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zontal  folds  in  the  upper  part  of  each  interradius,  but  instead  of  being 
fairly  regular  and  even,  as  they  are  in  typical  vesicaria,  they  branch 
and  even  anastomose,  so  that  a  very  loose  partial  network  results, 
and  the  folds  are  augmented  in  the  lower  part  of  the  manubrium  by 
numerous  knobs  and  irregular  swellings. 

A  comparison  of  photographs  of  the  gonads  of  the  two  (cf .  pi.  1,  fig.  8 
with  Bigelow  1909c,  pi.  30,  fig.  3),  will  show  the  difference  at  a  glance. 
If  extremes  only  were  taken,  they  would  suggest  two  different  species, 
but  occasional  Atlantic  specimens  approach  the  Pacific  type  so 
closely  that  there  is  no  actual  discontinuity  between  the  two.  In 
young  specimens  from  the  Pacific  the  folds  are  less  irregular  and 
branch  little  if  at  all,  so  that  they  resemble  the  usual  Atlantic  form 
more  closely,  but  the  knobs  are  already  present  in  examples  9  mm. 
high.  This  type  of  gonad  is  present  in  all  the  specimens,  though  the 
degree  of  development  of  the  knobs  varies. 

The  tentacles  are  rather  less  numerous,  and  have  basal  bulbs  of 
rather  a  different  outline  from  those  of  the  Atlantic  specimens  which 
I  have  seen. 

In  the  following  table  tentacle  number  is  given  of  a  series  including 
the  largest  and  smallest  specimens: 


Height, 
mm. 

Diameter, 
mm. 

Interradlal  ten- 
tacles of  all  sins 
per  qaadrant. 

Total 
tentacles. 

20 

10 
10 
11 
13 
17 
19 
14 
21 

2,3,2,3 

2,3,3,3 

3,4,8,8 

4,3,4,4 

4,6,4,4 
6  4  4  6 

4,6,6,6 
6;  6;  6, 6 

14 
16 
17 
10 
20 
22 
23 
26 

Thus  the  number  increases  with  growth,  but  so  irregularly  that 
it  is  seldom  that  two  quadrants  of  any  individual  have  the  same 
number  of  tentacular  organs  at  exactly  the  same  stages  of  growth. 

It  is  hard  to  classify  the  tentacles  by  size,  because  there  are  all 
gradations  from  large  ones  to  mere  knobs,  and  the  latter  are  present 
in  the  largest  as  well  as  in  the  smaller  specimens. 

The  order  of  development  of  tentacles  is  successively  radial,  inter- 
radial,  adradial,  and  subradial.  But  after  the  first  three  series  have 
appeared  the  formation  of  additional  tentacles  is  exceedingly  irregular. 

Atlantic  examples  of  vesicaria,  of  about  the  same  size  as  the  largest 
Bering  Sea  specimens,  have  twice  as  many  tentacular  organs  of  all 
sizes.  Thus,  in  a  specimen  19  mm.  high  by  17  mm.  in  diameter,  I 
counted  22  large  and  20  small,  and  in  another  18  by  14.5  mm.  there 
were  37  large  and  2  small.  Haeckel  (1879)  records  36-48  tentacles 
as  the  final  number. 
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The  bases  of  the  tentacles  are  less  compressed  than  is  usual  in 
Atlantic  veaicaria,  narrower,  and  do  not  clasp  the  exumbrella  to  the 
same  d^ree. 

The  margins  of  the  radial  canals  are  lobed  as  in  vesicaria;  the  cir- 
cular canal  is  slightly  wavy. 

Color. — In  the  preserved  specimens  tentacles  and  manubrium  are 
pale  yellow. 

C.  vesicaria  is  known  from  the  coast  of  New  England,  from  the 
Labrador  current,  Greenland,  and  Spitzbergen. 

CATABLBBCA  IffULTICIRRATA  KUiinoayt. 
CaiabUma  muUieimUa  Kishinouts,  1910,  p.  24. 

Plate  1,  figs.  4-7. 

Orca,  Prince  William  Sound,  Alaska,  July  19;  2  specimens,  both 
in  good  anatomical  condition,  though  somewhat  contracted.  One 
is  29  mm.  high  by  33  mm.  broad,  the  other  36  mm.  broad. 

Dutch  Harbor,  Unalaska  Island,  Bering  Sea,  May  25;  2  young 
specimens,  both  about  14  mm.  high  by  13  mm.  in  diameter. 

In  the  smaller  of  the  two  adults,  which  is  the  least  contracted,  the 
beU  is  nearly  cubical,  and  it  is  evident  that  in  life  there  was  a  con- 
siderable apical  dome,  now  represented  by  a  much  wrinkled  and 
flattened  gdatinous  cap. 

Manubrium  and  gonads. — ^The  manubrium,  like  the  bell,  is  cubical, 
nearly  fills  the  cavity  of  the  bell,  and  is  attached  to  the  subum- 
hrellB  along  the  perradii  (pi.  1,  fig.  4).  The  gastric  portion  of  the 
manubrium  hangs  below  the  midlevel  of  the  bell  cavity,  and  the 
lip,  primarily  quadratic,  is  complexly  folded,  much  more  so  than  in 
any  recorded  specimen  of  vesicaria,  either  Atlantic  or  Pacific.  The 
gonads  consist  of  four  series  of  folds,  occupying  nearly  the  whole  of 
the  four  interradial  areas,  but  entirely  discontinuous  in  the  perradii, 
even  below  the  level  to  which  the  manubrium  is  attached  to  the  sub- 
ombrella.  In  the  center  of  each  interradius  the  folds  are  vertical; 
near  the  perradii  they  become  somewhat  oblique,  just  as  in  vesicaria, 
but  in  no  instance  were  they  transverse.  In  the  interradius  shown 
in  the  photograph  (pi.  1,  fig.  4)  there  are  25  folds.  The  folds  vary 
in  breadth  and  in  length,  but  in  neither  example  are  they  supple- 
mented by  the  irr^ular  knobs  and  swellings  which  are  a  prominent 
feature  in  the  gonads  of  the  Pacific  form  of  C.  vesicaria.  The  ridges 
are  simple  folds  of  the  gastric  wall,  not  thickenings,  and  the  sexual 
products,  large  ova  in  both  specimens,  are  developed  indifferently 
over  the  ridges  and  in  the  valleys  which  separate  them.  But  few 
if  any  ova  are  to  be  seen  below  the  level  at  which  the  ridges  terminate, 
and  none  at  all  along  a  rather  broad  band  marking  each  perradius. 

Canals. — The  canals,  both  radial  and  circular,  are  very  broad 
(pL  1,  fig.  5).    Owing  to  the  large  size  of  the  manubrium,  the  radial 
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canals  are  very  short  from  the  margin  and  their  attachment  to  the 
latter,  less  than  twice  as  long  as  broad.  Their  margins  are  very 
irregular,  j^ged,  or  with  broad,  dendritic  diverticula,  the  exact  out- 
lines yarying  from  canal  to  canal.  The  margin  of  the  circular  canal 
is  strongly  jagged. 

Tentacles. — ^The  most  distinctive  character  of  the  species  is  afforded 
by  the  very  large  number  of  tentacles  and  by  the  form  of  their  basal 
bulbs.  In  the  smaller  specimens  there  are  34  and  41  tentacles  in  two 
successive  quadrants,  and  the  total  is  about  150.  In  one  of  the  large 
ones  the  number  of  interradials  to  the  quadrant  is  43,  39,  34,  41 ;  the 
total  about  155.  And  even  these  large  numbers  are  not,  it  seems, 
the  final  ones,  for  there  are  many  young  tentacles  in  various  stages 
of  development,  besides  minute  knobs  which  have  just  commenced 
their  growth.  As  is  usual  in  Pandeids  with  large  numbers  of  ten- 
tacles, these  organs  seem  to  be  in  two  or  more  rows.  But  examination 
shows  that  this  is  only  apparent,  being  due  to  the  outward  growth  of 
the  bases  of  the  older  tentacles  (pi.  1,  fig.  6). 

In  0.  vesicaria  the  largest  number  of  tentacles,  old  and  young, 
which  has  ever  been  recorded,  is  only  48,  and  the  numerous  records 
of  that  species  show  that  even  this  number  is  seldom  attained. 

The  basal  bulbs  are  of  a  characteristic  outline  (pi.  1,  fig.  6),  laterally 
flattened,  triangular,  and  extending  outward  over  the  exumbrella. 
The  bulbs  of  vesicaria  are  likewise  triangular,  but  while  in  the 
latter  species  the  axis  of  the  filament  lies  at  the  inner  face  of  the 
trianglQ,  and  the  outward  growth  is  in  the  form  of  a  spur,  in  muUi- 
drrata  the  axis  is  opposite  the  center  of  the  base  of  the  triangle. 

Color. — ^In  the  preserved  condition,  manubrium  and  tentacles  are 
pale  brownish-yellow. 

The  two  yoimg  specimens  are  interesting  because  they  show  that 
this  species  is  readily  distinguished  from  vesicaria  at  an  early  age. 
The  gelatinous  dome,  contracted  in  the  adult,  is  well  preserved  here. 
The  other  differences  between  them  and  the  latter  are  all  such  as 
would  be  expected;  that  is,  fewer  tentacles  and  less  prominent  gonads. 
The  manubrium  is  proportionately  shorter,  and  its  perradial  attach- 
ments to  the  submnbrella  do  not  extend  so  far.  The  gonad  folds 
are  very  short,  occupying  only  a  narrow  zone  at  the  upper  part  of 
each  interradial  area,  and  the  lips  are  simpler.  On  the  other  hand, 
the  margins  of  the  circular  and  radial  canals  are  nearly  as  irregular 
and  as  complexly  lobed  as  they  are  in  the  adult. 

The  marginal  organs  consist  of  tentacles  in  every  stage  of  develop- 
ment. The  numbers  of  interradials  of  all  sizes  to  the  quadrant  in 
one  specimen  are  25,  26,  21,  20,  a  total  of  92,  and  in  the  other  24,^25, 
24,  28,  the  total  being  101.  Of  these,  41  in  the  former  and  46  in 
the  latter  are  minute  knobs;  and  every  stage  is  present  connecting 
these  with  large  tentacles. 
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This  stage  of  mnMcirrata  is  readily  distiisguished  from  veaicariaf  as 
is  the  adult,  by  the  very  large  number  of  tentacles,  for  in  the  latter, 
at  about  the  same  stage  of  sexual  development,  there  are  usually 
only  16-28  tentacular  oi^ans  of  all  sizes.  Furthermore,  the  gonads 
are  much  farther  advanced  in  vesicaria  of  the  same  size. 

Family  BYTHOTIARIDAE  Maas,  1905. 

[F6r  discuflBlon  of  this  family  see  Maas  (1905, 1910)  and  my  earlier  paper  (1909a).] 

Genui?  CALYCOPSIS  Fe^vkes,  1882. 

The  credit  for  pointing  out  that  my  SHogita  nauarchua  is  a  synonym 
of  the  insufficiently  described  and  long-forgotten  OalycopHa  typa 
Fewkes  is  due  to  Dr.  A.  G.  Mayer  (1910,  p.  491),  and  VanhSflFen 
(1£U1,  p.  214)  has  likewise  adopted  this  identification.  To  clinch 
the  matter  I  have  examined  the  type-specimen  of  Fewkes's  species, 
DOW  in  the  United  States  National  Museum,  finding  that  it  agrees 
with  my  material  even  to  minor  details. 

The  following  species  of  Oalycopsis  have  been  described:  typa 
Fewkes  (^ruxuarchus),  aimulana  Bigelow,  chuni  VanhOffen,  hcrch- 
grevinki  Browne,  and  higdowi  VanhSffen,  all  closely  allied  to  each 
other.  The  first  three  are  known  from  large  mature  indiyiduals,  so 
that  we  have  a  fairly  definite  idea  of  their  final  state  of  development, 
but  the  last  two  have  been  described  from  small  examples,  not  neces- 
sarily inmiatmre,  however. 

Vanhdffen  (1911)  in  his  siunrey  of  the  genus  has  laid  especial  stress 
on  the  regularity  of  the  sexual  folds  and  on  color  as  specific  features; 
but  there  is  another  character  which  proves  of  greater  value,  the 
number  of  tentacles  and  their  relation  to  the  canals.  Using  this  as 
a  CTiterion,  we  find  that  in  typa  and  in  mrndana  there  are  about  as 
many  tentacles  as  canals,  or  to  be  more  precise,  tentacles  are  formed 
first,  but  the  corresponding  ^t^anals  shortly  follow.  Thus  there  are 
often  more  tentacles  than  canals,  but  apparently  every  tentacle  is 
eventually  associated  with  a  canal.  In  ch/uni  there  are  about 
twice  as  many  canals  as  tentacles.  Three  specimens  have  been 
described  as  gimvlans,  two  from  the  eastern  tropical  Pacific,  one 
from  Bering  Sea,  and  the  latter,  having  30  tentacles  and  only  16 
canals,  might  seem  to  be  an  exception  to  the  above  statement.  But, 
as  I  ^all  show,  I  made  an  error  in  identifying  this  individual  as 
simvlans;  in  reality  it  probably  belonged  to  a  new  species,  nemor 
taphora,  represented  in  the  collection  by  an  excellent  series. 

Vanhdffen  has  imited  typa  and  dmulans;  and  unquestionably  they 
are  more  closely  related  to  each  other  than  is  either  of  them  to  dmni. 
But  apart  from  the  terminations  of  the  canals — that  is,  whether 
or  not  they  are  permanently  blind  in  typa  instead  of  finally 
joining  the  base  of  the  manubriiun — there  is  one  feature,  minor  it  is 
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true,  which  distmguishes  the  Atlantic  specimens  of  typa  from  their 
Indian  Ocean  representative  (Vanhdffen)  and  from  sinmlans;  that 
is,  the  presence  of  a  funnel-shaped  apical  depression  in  the  former 
and  its  absence  in  the  latter.  I  should  not  lay  stress  on  this,  were 
it  not  that  Fewkes's  example  of  typa  shows  it  very  clearly.  And 
when  specimens  from  the  same  general  locality,  but  captured  some 
30  years  apart,  have  so  trifling  a  character  well  developed,  it  can 
hardly  be  looked  on  as  an  individual  variation.  The  probable 
explanation  is  that  typa,  a  form  of  very  wide  distribution,  has  local 
varieties.  And  this  is  not  at  all  an  tmreasonable  assiunption,  since  it 
is  probable  that  Oalycopsis,  though  belonging  to  the  Mesoplankton, 
has  a  fixed  stage.  O.  ehuni  is  distinguished  from  typa  not  only  by  the 
niunber  of  tentacles,  but  by  a  less  regular  arrangement  of  the  genital 
folds,  and,  according  to  Vanhdffen,  by  the  red  color  of  its  tentacles. 

In  harchgrevinkij  according  to  both  Browne  (1910)  and  Vanhdffen 
(1911),  there  are  8  canals,  4  radial,  and  4  interradial  centripetal,  and 
up  to  16  tentacles.  The  gonads  are  restricted  to  the  upper  part  of 
the  manubrium.  In  small  specimens,  10-18  mm.  high,  the  genital 
products  suggest  transverse  folds  (Vanhdffen),  but  in  large  ones, 
20  nmi.  high,  they  lie  in  irregularly  arranged  pockets  (Browne), 
though  probably  the  difference  is  one  of  terms  of  description  only. 
Vanhdffen  (1911)  has  suggested  that  lorchgrevinJci  is  a  young  stage 
of  typa,  stating  that  the  restriction  of  the  sex  products  to  the  base  of 
the  manubritun  is  evidence  of  immatiirity.  But  this  does  not 
necessarily  follow.  On  the  contrary,  the  fact  that  all  the  specimens 
of  this  species  agree  in  their  general  stages  of  development,  though 
taken  at  far  separated  localities  (south  of  Bouvet  Island,  and  near 
Cape  Adare),  and  especially  that  Browne  (1910)  observed  large  ova, 
as  well  as  gonads  emptied  of  their  contents,  suggests  that  we  are 
dealing  with  a  small,  simply  organized  Antarctic  species.  If  not, 
advancing  development  would  seem  tq  lead,  not  to  typa,  but  to  a 
stage  resembUng  higelowi,  which  agrees  with  horchgrevinki  in  having 
more  tentacles  than  canals,  and  in  the  number  of  canals.  It  is  true 
that  it  has  more  tentacles  (about  48,  large  and  small,  in  the  one 
known  specimen),  and  that  the  gonads  are  transversely  folded,  but 
both  these  features  would  naturally  result  from  progressive  develop- 
ment of  horchgrevinki.  Whether  these  two  ''species"  are  finally 
united,  more  extensive  material  alone  can  show. 

In  the  several  species  of  Calycopais  so  far  considered,  the  lip,  thou^ 
more  or  less  folded,  has  a  smooth  margin  without  projections  or 
papillae  of  any  kind,  but  in  a  series  in  the  present  collection  it  is  not 
only  extensively  folded,  but  is  studded  with  a  maiginal  row  of  stalked 
nematocyst  knobs,  a  structural  character  so  distinctive  that  it  alone 
would  warrant  the  institution  of  a  new  species.  And  the  structure 
of  the  gonads  is  likewise  characteristic.    In  the  proportionate  number 
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of  canals  and  tentacles,  the  new  species,  nematophoraf  falls  with  horch- 
grevinki  and  Jngdom.  The  Bering  Sea  specimen  which  I  referred 
(1009)  to  rnn/aUms  probably  belonged  to  nematopTiora  because  of  the 
numerous  tentacles.  Its  geographic  origin  likewise  points  in  that 
direction,  but  unfortunately  the  lip  is  badly  damaged. 


CALTCOPSIS  NBMATOPHORA,  new  ipedM. 
Plate  2,  fig.  8;  plate  3,  figs.  1-3. 
The  series  gives  the  following  data: 


station. 

Depth, 
fathoms. 

Height. 

FUttaning. 

Canals  at 
margin. 

tentacles. 

SmaU 
tenta- 
olea. 

Total. 

478S 

300-0 

25 

None. 

16 

16 

16 

32 

1785  Type. 

900-0 

22 

mtemdlal. 

17 

6 

80 

86 

4(766 

SurfEMMT 

21 

Intemdial.    { 

18, 
1  blind. 

[      « 

81 

80 

476S 

300>O 

17 

Intemdial. 

16 

'      16 

27 

43 

47M 

1130-0 

20 

InterradlaL 

16 

9 

83 

42 

4793 

300-0 

Diam.29. 

Radial. 

16 

16 

82 

48 

47«6 

SurfAcer 

17 

mtenadiaL 

16 

8 

40 

48 

£028 

SurfooeT 

81,  X  diam.  30. 

Intenadial. 

17 

16 

41 

67 

Type.— Cat.  No.  31054,  U.S.N3I. 

At  stations  4773,  338  fathoms  to  surface,  and  4804,  229  fathoms 
to  surface,  one  specimen  each  was  taken,  but  they  were  too  battered  for 
counting  the  tentacles.  Also  Bering  Sea,  July,  1890  (station  3307), 
surface,  21  specimens  in  alcohol,  much  contracted,  now  about  15  mm. 
high;  Bering  Sea,  August,  1895  (station  Hyd.  3629),  surface,  4  speci- 
mens in  alcohol,  much  contracted. 

The  specimens  are  of  the  usual  ^'Calycopais^*  outline,  rather  higher 
than  broad  except  when  contracted,  and  most  of  them  laterally 
flattened.  But  inasmuch  as  the  flattening  may  be  either  radial  or 
interradial,  and  as  one  example  is  not  flattened  at  all,  this  character 
is  probably  the  result  of  temporary  contraction  or  of  preservation, 
as  it  is  in  C7.  typa  (Bigelow,  1909&). 

It  is  interesting  that  several  of  the  specimens  have  a  slight  funnel- 
shaped  apical  depression.  These  being  the  best  preserved  examples, 
and  those  in  which  it  is  lacking  being  somewhat  damaged  in  that 
r^on,  it  is  probable  that  the  depression  is  a  normal  feature.  But  it 
is  neither  as  deep  nor  as  narrow  as  it  is  in  typa  (Bigelow,  19096,  pi. 
30,  fig.  1). 

Marmbrium. — ^The  manubrium  is  barrel-shaped;  separable  into  well- 
defined  basal,  gastric,  and  labial  portions.  When  expanded  it  is  about 
as  long  as  the  bell  cavity  is  deep;  but  in  several  examples  it  is  very 
much  contracted. 

0(mad8. — ^In  C.  typa,  C.  sinmlana,  and  C.  higeU/wi  the  gonads  consist 
of  double  series  of  very  regular  folds;  and  in  C.  cJmni  they  are  of  the 
same  general  type  though  less  regular  (VanhOffen,  1911).  In  nema^ 
tophora  they  are  rather  different,  for  the  two  series  of  folds  are  less 
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precise  and  less  crowded,  and  they  are  supplemented  by  a  number  of 
intervening  folds  at  least  over  part  of  the  manubrium  (pi.  2,  fig.  8), 
though  the  gonads  as  a  whole  show  considerable  .variation  in  different 
specimens,  and  even  in  different  interradii  of  a  given  specimen.  The 
difference  between  this  gonad-type  and  that  of  the  typcb^m^dans 
group  is  so  striking  that  this  character  alone  is  sufficient  to  separate 
them.  But  the  lip  affords  an  even  more  diagnostic  feature.  In  all  the 
other  members  of  the  genus  this  structure  is  simple,  quadrate,  but 
slightly  folded,  if  at  all,  with  a  smooth  margin  (Bigelow,  1909ft). 
In  nematophora  it  is  extremely  extensible;  capable  of  being  thrown 
into  complex  folds,  and,  most  important,  its  margin  is  thickly  set 
with  a  very  large  nimiber  of  stalked  nematocyst  knobs  (pi.  3,  fig.  3). 

Canal  system, — ^The  specimens  are  all  far  advanced  in  development, 
and  in  most  of  them  all  the  canals  are  united  with  the  cruciform  base 
of  the  manubriimi.  But  in  one,  from  station  4766,  21  nmi.  high, 
one  of  the  18  canals  is  still  blind,  and  reaches  only  to  about  one-third 
the  height  of  the  bell  cavity,  and  in  another  there  are  two  very  short 
blind  canals  close  together  (pi.  3,  fig.  1).  In  several  instances  two 
canals  imite,  the  union  being  either  close  to  the  margin  or  higher, 
and  in  one  instance  a  canal  bifurcates  close  to  the  margin,  the  two 
resultant  trunks  reuniting  just  below  the  base  of  the  manubriimi; 
furthermore,  canals  may  be  connected  by  a  transverse  bridge,  as  also 
happens  in  C.  sirmdana  (Bigelow,  1909&).  Evidence  of  the  readiness 
with  which  canals  may  send  out  such  branches  is  afforded  by  the  fact 
that  their  margins,  particularly  near  the  circular  canal,  are  sometimes 
jagged  (pi.  3,  fig.  1),  sometimes  smooth.  The  position  of  each  canal 
corresponds  to  the  center  of  a  longitudinal  band  of  subumbral  muscle 
fibers  (pi.  2,  fig.  8).  No  such  condition  has  ever  been  observed  in 
any  of  the  specimens  of  Calycopsis  previously  studied. 

TerUa^Hea. — Aa  a  rule  every  canal  which  reaches  the  margin  of  the 
bell  is  associated  with  a  tentacle;  but  in  the  specimen  noted  above 
the  two  short  centripetal  canals  bear  no  definite  relation  to  the  neigh- 
boring tentacles.  This  fact  suggests  that  these  canals  are  merely 
sporadic  outgrowths  from  the  circular  canal,  and  that  they  would 
never  have  attained  much  greater  length.  Judging  from  this,  we  must 
assume  either  that  tentacles  precede  canals  in  development  or  that 
the  nimiber  of  canals  present,  16-18,  is  about  the  final  one,  and  that 
the  intermediate  tentacles  woidd  never  be  associated  with  canals. 

The  different  sizes  of  the  canalar  tentacles  gives  us  an  idea  of  the 
relative  ages  of  the  canals  with  which  they  are  associated.  Thus  in 
one  example  only  4  of  the  canals  have  large  tentacles,  12  have 
small  ones,  and  if  we  follow  the  series  through,  from  the  data  given 
above,  we  find  a  specimen  with  6  large  and  11  small;  2  with  8  large, 
8  and  10  small — ^that  is,  large  and  small  roughly  alternating  (pi.  8, 


Digitized  by  VjOOQiC 


no.  1946.  PACIFIC  MEDUSAE  AND  8IPH0N0PH0RAB--BIGSL0W.  25 

fig.  1) — and  3  in  which  all  the  canals^lG  in  each  case,  are  associated 
with  lai^e  tentacles.  In  general,  then,  we  may  assume  that  after  the 
4  primary  radial  canals,  4  more,  and  then  a  third  series  of  4-6  more, 
are  formed. 

In  addition  to  the  canalar  tentacles  every  specimen  has  a  large 
number  of  tentacles  which  alternate  with  the  canals.  In  the  yoimgest 
example,  age  being  judged  by  the  condition  of  the  canalar  tentacles, 
there  are  only  16  of  these — that  is,  1  between  every  2  canals.  They 
increase  irregularly  in  number,  and  in  the  older  specimens  there 
are  usually  2,  often  3,  between  each  pair  of  tentacles.  The  largest 
number  is  41,  in  an  example  with  17  canals. 

The  fact  that  the  increase  of  tentacles  so  far  outstrips  that  of  canals — 
the  latter,  indeed,  being  almost  stationary — vindicates  that  the  canals 
have  probably  nearly  or  quite  attained  their  final  number.  Except 
for  size,  the  tentacles  are  structurally  all  alike,  there  being  no  very 
young  ones  in  any  of  the  specimens.  Each  has  a  large  terminal 
nematocyst  knob  which  is  spherical,  instead  of  pear-shaped,  as  it  is  in 
typa.  The  older  tentacles  curve  upward  at  first,  and  lie  in  furrows 
of  the  exumbrella,  just  as  in  other  members  of  the  genus,  but  the 
younger  ones  project  directly  from  the  margin,  the  course  of  develop- 
ment in  this  respect  being  precisely  what  it  is  in  iypa  (Bigelow,  1909ft). 

Color. — ^No  color  notes  were  made  from  life.  After  preservation  the 
gonads  are  pale  brownish-red.  But  it  should  be  noted  that  specimens 
of  iypa  in  which  these  organs  are  a  very  deep  chocolate  in  life  fade 
to  the  same  pale  tint  after  preservation  in  formalin. 

The  localities  of  capture  are  restricted  to  the  Bering  Sea  region 
and  the  Sea  of  Okhotsk. 

Genus  HETEROTIARA  Maas,  1908. 

Two  species  of  HeteToUara,  ananyma  Maas  and  minor  VanhOffen, 
have  been  described,  and  my  own  examination  of  considerable  series 
of  both  (minor  from  the  Philippines)  shows  that  they  are  undoubtedly 
distinct.  They  are  separated  by  the  number  of  tentacles  correlated 
with  size,  anonyma  having  12  tentacles  (or  less)  when  adult,  and  reach- 
ing a  height  of  20  nmi. ;  whereas  minor  has  about  twice  as  many  tenta- 
cles, though  much  smaller  (only  about  10  nun.  high).  The  Philip- 
pine series  of  minor  will  be  described  elsewhere.  The  present  col- 
lection contains  an  excellent  series  of  anonyma^  a  species  previously 
known  from  four  specimens  only. 

HSTBOTIARA  ANONTMA  Mus. 

HxUanlima  awmifma  Maas,  1905,  p.  19,  pi.  3,  figs.  19-21.— Bigblow,  1909a, p.216, 
pi.  41,  figs.  12, 13.— VANHOifBK,  1911,  p.  211,  pi.  22,  figs.  3, 4. 
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The  series  gives  the  following  data: 


Depth, 
fathoms. 

Intflmdial 

Total 

station. 

Height. 

Diameter. 

tentacles  per 
quadrant 

nomberof 
tentacles. 

4797 

30(M) 

21 

13 

0,1,1,1 

4766 

(?) 

18 

13 

0  1,0,1 

4703 

300-0 

12 

10 

0,2,1,0 

4767 

771-0 

20 

15 

0  i;2;i 

4763 

300-0 

21 

12 

1,0,1,1 

4775 

aOM) 

13 

12.5 

lllllll 

4750 

300-0 

Too^yel< 

12 

1,1,2,2 

10 

4759 

300-0 

Ml  to  study. 

1  About  13  contracted. 


Most  of  the  specimens  are  in  such  excellent  condition  that  I  can 
add  some  details  to  the  previous  accoimts  of  this  interesting  species. 
The  high,  domed  outline,  with  thick  gelatinous  substance,  is  char- 
acteristic, as  is  the  deep,  rather  narrow  bell  cavity.  The  precise  pro- 
portions of  the  beU  vary,  but  when  not  contracted  it  is  always  con- 
siderably higher  than  broad. 

The  manubrium  is  more  or  less  contracted  in  all  the  examples.  In 
one  specimen,  in  which  large  ova  are  visible,  the  gonads  are  slightly 
wrinkled;  in  three  others,  apparently  males,  the  contraction  takes  the 
form  of  more  regular  folds.  In  all  cases  the  sexual  masses  occupy 
the  entire  interradial  areas,  from  the  base  of  the  manubriimi  to  dose 
to  the  lip;  but  there  is  no  sexual  development  in  the  perradii.  One 
specimen,  the  smallest,  has  no  gonads,  and  in  two  others  the  manu- 
brium is  lost.  Transverse  folding  of  the  gonads,  due  to  contraction, 
is  also  usually  present  in  the  closely  allied  minor.  But  in  one  of 
the  eastern  Pacific  specimens  of  anonyma,  a  female,  the  manubrium 
was  smooth  (1909a,  pi.  41 ,  fig.  13) .  This  fact  together  with  the  irregu- 
larity of  the  folding,  is  good  evidence  that  it  is  not  normal. 

Tentacles. — ^The  Sihoga  and  the  Valdivia  specimens  had  8  tentacles; 
the  two  eastern  Pacific  examples  11  and  12,  req>ectively.  Vanhdffen 
has  suggested  that  the  large  number  of  tentacles  in  the  latter  was 
evidence  that  they  did  not  belong  to  anonyma,  but  the  present  series 
shows  that  the  number  is  variable,  and  that  it  varies  independently  of 
size.  Thus  the  two  specimens  21  mm.  high  have  only  7  tentacles 
each,  while  specimens  of  13  and  20  mm.  have  8,  and  oniB  which,  judg- 
ing from  its  diameter,  was  probably  about  20  mm.,  has  10.  Quadrant 
by  quadrant,  as  well  as  from  individual  to  individual,  the  tentacles 
vary  in  number.  Occasionally  there  is  no  interradial  tentacle  in  a 
quadrant;  usually  there  is  1,  sometimes  there  are  2;  but  a  larger 
number  has  never  been  observed,  and  consequently  we  have  reason 
to  believe  that  a  total  of  12  is  the  normal  limit  in  this  species,  one, 
however,  not  often  attained.  No  young  tentacles  have  ever  been 
observed  in  anonym/i;  but  whether  this  is  merely  a  coincidence  or 
whether  it  means  that  the  final  number  for  any  individual  is  attained 
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at  an  early  stage  in  growth  can  not  be  answered  from  the  evidence 
yet  at  hand. 

The  tentacles  are  as  long  as  the  bell  height,  or  longer,  when 
expanded,  but  they  are  usually  contracted,  and  many  of  them  are 
broken  short  off.  Each  of  those  which  remain  intact  bears  a  spher- 
ical terminal  nematocyst  knob  much  as  in  H.  minor. 

The  specimens  are  colorless. 

The  previous  localities  for  this  species  are  the  Humboldt  current  off 
the  coast  of  Peru,  the  Malaysian  region,  and  the  Indian  Ocean,  near 
Nias  Island.     All  the  records  are  from  ''intermediate''  hauls. 

Order  LEPTOMEDUSAE. 

Family  LAODICEIDAE,  L.  Agassiz,  1862  (Browne  1907). 

Genus  STAUROPHORA  Brandt,  18S8. 

Mayer  (1910),  in  his  discussion  of  Staurophara,  has  pointed  out  the 
necessity  of  comparing  specimens  from  the  Pacific  with  material  from 
the  Atlantic,  to  settle  definitely  whether  the  two  are  identical.  This 
I  am  able  to  do,  thanks  to  an  example  from  Bering  Sea,  several  from 
Prince  William  Sound,  and  Atlantic  specimens  from  New  England 
and  from  Newfoundland,  with  the  result  that  I  have  been  unable  to 
find  any  differences  sufficient  to  separate  them. 

The  recent  record  of  S.  merteriaii  {'^laciniaUi'')  by  Vanhdffen  (1911) 
from  the  Indian  Ocean  is  very  interesting,  not  only  in  extending  the 
range  of  the  species  from  the  Arctic  to  the  Tropics,  but  also  for  bear- 
ing on  the  Siauro'phora  described  by  Browne  (1902,  1908)  from  the 
Falkland  Islands,  8,  falklandica.  This  species  is  evidently  a  close 
relative  of  mertensii^  the  only  difference  being  that  the  small  tentacles 
of  the  single  specimen  lack  ocelli,  and  it  is  very  desirable  that  more 
extensive  material  oifaJJclandica  be  studied  to  show  whether,  as  Mayer 
suggests,  the  small  (young)  tentacles  might  develop  ocelli  later. 
Hardly  any  species  would  have  been  more  of  a  surprise  in  the  Tropics, 
because  many  years'  observations  have  shown  that  Sta/urophara  is 
limited  to  cold  waters  in  its  distribution  along  the  American  and 
European  coasts  of  the  north  Atlantic.  But  Vanhdffen  had  North 
Sea  specimens  at  hand  for  comparison. 

STAUROPHORA  MBRTBKSn  Bnndt. 

Stawrophora  mertermi  Brandt,  1838,  p.  400,  pis.  24,  25. 
Staurophora  laciniata  L.  Agassiz,  1849,  p.  300,  pi.  7,  figs.  1-15. 
Stauroitoma  arcHca  Haecxel,  1879,  p.  149. 
(For  further  synonymy,  and  a  full  discussion  of  the  genus  and  species,  see  Mayer, 

1910,  p.  291.) 

Dutch  Harbor,  May  25,  surface;  4  young  specimens,  8-1 S  mm.  in 
diameter. 
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Prince  William  Sound,  Alaska;  5  large  specimens,  50-60  nmi.  in 
diameter;  in  fragments. 

Although  the  large  specimens  are  broken  into  segments,  both  they 
and  the  small  ones  are  in  good  anatomical  condition,  and  I  have  been 
able  to  compare  them  with  Atlantic  examples  of  corresponding  sizes, 
without  finding  anything  to  separate  them. 

Genus  PTYCHOGENA  A.  Agassiz. 

Six  ^'species"  of  Ptychogena  are  now  known,  among  which  the 
Arctic  P.  ladea  is  distinguished  by  the  great  breadth  and  shortness 
of  its  gonads  and  by  the  regularity  and  length  of  the  diverticula  of 
the  radial  canals  along  which  they  are  developed.  In  adults  of  this 
species  the  sexual  mass  as  a  whole  is  about  as  broad  as  it  is  long,  and 
it  is  restricted  to  the  middle  |  of  the  radial  canals;  while  in  all  the 
other  species — that  is,  hngigona  Maas,  erythrogomm  Bigelow,  odlifor- 
nica  Torrey,  hertwiffi  Vanh6ffen,  and  antarctica  Browne — ^it  is  spindle- 
shaped.  None  of  the  latter  species  is  kno¥m  from  more  than  a  few 
specimens,  and  it  is  possible  that  some  of  them  may  be  found  to 
merge  into  one  another. 

The  collection  contains  a  series  which  differ  from  ladea  only  in 
having  fewer  tentacles  than  were  described  first  by  A.  Agassiz,  and  as 
the  gonads  show  that  they  are  less  advanced  in  development  than  any 
of  the  specimens  of  that  species  yet  recorded,  and  as  the  series  shows 
that  tentade-number  increases  with  growth,  I  have  no  hesitation  in 
referring  them  to  la^^tea. 

PTTCHOOBNA  LACTBA  A.  AfMris. 
Ptlfchogena  laetea  A.  Aoabsiz,  1865,  p.  137,  figs.  220-224. 

(For  synonymy,  see  Mayer,  1910,  p.  215.) 

Station  4767,  771-0  fathoms;  1  specimen. 

Station  4769,  244-0  fathoms;  1  specimen,  30  mm.  in  diameter. 

Station  4793,  300-0  fathoms;  1  specimen,  30  mm.  in  diameter. 

Station  4803,  299-0  fathoms;  1  specimen. 

Station  5030,  300-0  fathoms;  1  specimen,  45  mm.  in  diameter. 

Station  5043,  300-0  fathoms;  1  specimen. 

These  stations  are  all  in  Bering  Sea  and  in  the  Sea  of  Okhotsk, 
except  for  5043,  which  is  off  the  east  coast  of  Ilokkaido,  Japan. 

The  specimens  are  more  or  less  flattened  and  the  margins  are 
damaged;  otherwise  they  are  in  good  condition.  The  descriptions 
by  Agassiz  (1865)  and  by  Haeckel  (1881,  ^' pinnulaia'')  are  so  com- 
plete that  the  only  points  needing  discussion  here  are  the  changes 
which  the  gonads  undergo  with  growth  and  the  number  of  marginal 
organs. 

Oonads. — ^In  the  largest  specimen,  a  female,  45  mm.  in  diameter,  the 
gonads  are  large  and  full  of  large  ova.    A  view  from  the  exumbrella 
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side  agrees  very  well  with  Haeckel's  figure  (1881,  pi.  2,  fig.  1),  the 
folds  and  the  corresponding  transverse  diverticula  of  the  radial 
canals  being  very  regular,  about  20  on  each  side,  and  so  long  that  the 
organ  as  a  whole  is  of  a  broad  oval  form;  it  occupies  little  more  than 
the  central  |  of  the  canal.  The  free  subumbrellar  edges  of  the 
folds  are  neither  scalloped,  as  Haeckel  represented  them,  nor  per- 
fectly smooth,  as  in  A.  Agassiz's  figure,  but  sometimes  smooth,  some- 
times irregularly  wavy  or  lobed;  that  is,  they  are  intermediate 
between  the  two  extremes,  as  were  Ldnko's  examples  from  Barents 
Sea. 

A  much  contracted  specimen,  now  about  30  mm.  in  diameteri  has 
younger  gonads,  with  only  about  15  folds  on  each  side,  and  the  folds 
80  much  shorter  that  the  whole  oi^an  is  lanceolate.  A  still  earlier 
stage  is  to  be  seen  in  the  specimen  from  station  4793,  likewise  30  mm. 
in  diameter,  but  fully  expanded,  so  that  this  is  about  life  size,  and 
Una  specimen  is  especially  instructive,  for  two  of  the  gonads  iQus- 
trate  as  many  successive  steps  in  development.  In  the  younger 
the  radial  canal  is  somewhat  dilated  in  the  region  of  the  future  sex 
organ,  a^d  there  are  eight  or  nine  short  lateral  branches  on  each  side — 
the  proximal  ones  minute,  the  more  distal  longer.  The  gonad  tissue 
is,  so  far,  only  a  slight  thickening  of  the  walls  of  the  diverticula. 
In  a  further  developed  gonad  there  are  about  twice  as  many  lateral 
brandies  on  each  side  of  the  radial  canal,  the  ones  in  the  middle 
being  the  longest,  the  proximal  ones  obviously  more  recently  formed, 
and  the  sexual  thickenings  now  extend  from  the  distal  end  to  the  mid- 
region. 

Tentacles  and  cordyli, — ^In  the  youngest  specimen  there  are  13,  11, 
and  9  subradial  tentacles,  in  three  successive  quadrants — ^that  is,  a 
total  of  about  50;  and  from  1-8,  usually  4  or  5,  cordyli  between  each 
pair  of  tentacles,  with  about  40  in  the  only  quadrant  in  which  they 
could  be  counted,  or  a^  total  of  about  160.  In  the  somewhat  older 
specimen  with  intermediate  gonads  there  are  11  and  16  tentacles  in 
two  quadrants,  and  in  the  latter  the  tentacles  are  crowded.  In  the 
largest  and  oldest  specimen  the  number  of  tentacles  is  much  greater* 
In  two  quadrants  there  are  27  and  32 — that  is,  a  probable  total  of 
about  125,  of  various  sizes,  some  obviously  very  young;  and  the 
presence  of  a  considerable  number  of  minute  tentacular  knobs  sug- 
gests that  a  much  greater  number  of  tentacles  would  have  been 
attained  eventually.  There  are  from  1-3,  often  2,  cordyli  between 
every  two  tentacles  or  knobs;  thus  the  number  of  cordyli  does  not 
keep  pace  in  its  increase  with  that  of  tentacles.  In  Haeckel's  speci- 
mens, 50-60  mm.  in  diameter  in  alcohol,  but  no  doubt  still  lai^er  in 
life,  there  were  200-300  tentacles,  with  about  the  same  number  of 
cordyli;  and  in  the  large  examples  described  by  A.  Agassiz  (1865) 
the  cordyli  alternate  with  the  very  numerous  tentacles. 
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Whether  or  not  the  bases  of  the  tentacles  are  laterally  compressed 
depends  on  how  crowded  they  are;  in  our  intermediate  specimen 
they  are  noticeably  flattened,  in  the  lai^est  hardly  at  all  so.  This 
may  be  partly  individual  variation,  partly  accidental. 

The  previous  records  of  P.  lactea  are  from  Massachusetts  Bay  (A. 
Agassiz),  off  the  coast  of  Nova  Scotia  (Haeckel),  between  Iceland 
and  Ireland  (Haeckel),  west  coast  of  Greenland  (Levinsen),  and 
Barents  Sea  (Linko). 

Family  MITROCOMIDAE  Haeckel  (Torrey,  1909;  Browne,  1910). 
Family  LAFOEIDAE  Maas  (1905). 

Mayer  (1910)  does  not  recognize  the  structure  of  .the  sense  organs 
as  a  family  character;  but  like  Maas  (1905),  Torrey  (1909),  and 
Browne  (1910),  I  believe  that  the  group  characterized  by  open  sense- 
pits  in  the  velum  is  a  natural  one,  and,  as  Torrey  has  pointed  out,  the 
best  available  name  is  Mitrocomidae. 

Among  the  interesting  *' finds''  of  the  collection  is  the  discovery 
that  the  large  conspicuous  medusa  so  conmion  in  Puget  Sound,  first 
described  by  A.  Agassiz  as  Ldodice  ceUvlaria,  and  recently  redescribed 
from  mature  specimens  by  Murbach  and  Shearer  (1903)  as  Thatir 
mantias  ceUvlariaf  has  open  sense  pits  in  the  velum,  and  therefore  is 
not  a  TJummarUias  at  all,  but  belongs  to  the  Mitrocomidae.  But  it 
does  not  fit  in  any  of  the  genera  of  the  family  recognized  by  Browne 
(1910),  for  though  it  has  numerous  sense  pits  without  ocelli,  like 
Mitrocoma,  it  differs  from  the  latter  in  lacking  marginal  cirri.  And 
inasmuch  as  there  are  at  least  four  species  of  Mitrocoma,  as  well  as  one 
of  MiirocomeUa  with  cirri,  the  difference  warrants  the  establishment 
of  a  new  genus,  Halistaura.  Except  for  the  sense-organs,  our  series 
agrees  with  the  earlier  accounts  of  ceUvlaria  even  to  minute  details. 

HALISTAURA,  new  gdnus. 

Mitrocomidae  with  4  radial  canals;  with  numerous  open  sensory 
pits;  without  marginal  cirri. 

Type. — Halistaura  ceUvlaria  A.  Agassiz. 

HALISTAURA  CBLLULARIA  (A.  Agatilz). 

Laodice  ceUularia  A.  Agassiz,  1865,  p.  127,  figs.  195,  196. 

ThaumantioM  celltdaria  EUbckel,  1879,  p.  129. — ^Mubbach  and  Shea&eb,  1903f 
p.  172,  pi.  17,  fig.  2,  26.— Maybb,  1910,  p.  199. 

Station  4754,  off  Southern  Alaska,  October,  1905,  surface;  7  speci- 
mens 40-50  mm.  in  diameter.  Also  several  specimens  from  Puget  Soimd. 

None  of  the  specimens  are  perfect,  most  of  them  being  flattened 
out,  but  several  of  them  are  in  sufficiently  good  anatomical  condition 
for  individual  quadrants  of  the  margin  to  be  studied. 

The  descriptions  of  this  species  by  L.  Agassiz  and  by  Murbach  and 
Shearer  cover  two  successive  stages  in  its  development,  the  former 
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being  of  speciinens  about  30  mm.  in  diameter,  with  a  hundred  tenta- 
cles, the  latter  of  ones  50-90  mm.  broad,  with  about  340  tentacles. 
The  present  series  is  intermediate  between  the  two:  35-50  mm. 
in  diameter,  with  69-51  tentacles  to  the  quadrant,  a  total  of  from 
200-250. 

The  earlier  accounts  are  so  detailed  and  the  figures  so  satisfactory 
that  there  is  little  to  be  added,  except  an  account  of  the  otocysts.  I 
may  note,  however,  that  a  very  short  manubrium,  with  long,  crenulated 
lips,  gonads  extending  over  most  of  the  length  of  the  radial  canals, 
swollen  cylindrical  tentacular  bulbs,  and  entire  absence  of  cirri,  prove 
to  be  constant  characters.  The  present  specimens  are  flatter  than 
those  previoiisly  recorded,  but  the  difference  may  be  due  to  preserva- 
tion. 

Sense  pits. — ^The  sense  pits  are  not  associated  with  ocelli,  thus 
resembling  those  of  Cosmetira  and  Mitrocoma,  and  differing  from  the 
corresponding  organs  in  Tiaropsia.  For  this  reason,  and  because, 
at  least  in  formalin  material,  they  lack  otocysts  which  might  attract 
attention  by  their  high  refrangibility,  they  are  very  easily  overlooked. 
Indeed,  it  was  not  until  I  examined  a  specimen  under  the  compound 
microscope  that  I  suspected  their  presence,  although  they  are  so 
large  that  once  located  their  "open"  nature  is  easily  made  out  with 
a  hand  lens.  Their  inconspicuous  nature  is  of  course  the  reason  that 
they  were  not  observed  by  earlier  students.  As  in  Miirocoma,  they 
are  simple  pits  or  pockets  in  the  velum,  the  opening  being  on  the 
subumbrella  side,  lying  close  to  the  marginal  ring.  Their  nimiber  is 
variable;  in  one  quadrant  (with  79  tentacles)  there  were  six,  in 
another  (81  tentacles)  only  three;  in  a  third,  six  in  the  two-thirds 
which  is  intact,  and  in  one  quadrant,  which  was  well  preserved,  I 
could  find  none.  I  could  not  count  them  over  the  whole  margin  of 
any  specimen.  Judging  from  these  quadrants,  we  may  assume, 
tentatively,  a  total  of  12-24.  Structurally  the  pits  closely  resemble 
these  of  MUrocoma  (O.  and  R.  Hertwig,  1878,  pi.  7,  fig.  14),  except 
that  no  otoliths  could  be  found.  As  is  seen  in  cross  section  the 
pits  are  flatter  than  a  hemisphere,  and  the  exumbrellar  ectoderm 
covering  them  consists  of  high,  colunmar  cells,  which  merge  into  the 
much  smaller  cells  of  the  exumbral  surface  of  the  velum  at  the  outer 
margin,  while  centrally  they  merge  into  the  marginal  ring.  A  very 
thin  ''stuzlamella"  separates  these  large  cells  from  the  much  smaller 
ones  composing  the  subumbreUar  layer,  clearly  visible  in  optical  sec- 
tions. It  is  in  this  layer,  of  course,  that  the  otoliths  are  to  be  sought, 
but  no  such  structures  can  be  found.  The  only  thing  suggesting  that 
they  were  present  in  life,  but  have  been  destroyed  by  the  formalin  in 
which  the  specimens  are  preserved  is  that  the  cells  of  the  subum- 
breUar layer,  within  the  pit,  are  occasionally  replaced  by  large, 
iiiegular  masses  which  may  be  the  remnants  of  the  otolith  cells. 
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Genus  TIAROPSIS  L.  Agassiz. 

The  epedes  of  Tiaropsia  fall  into  two  distinct  groups,  one  with  very 
numerous  tentacles  all  alike,  the  other  with  four  or  eight  large  tenta- 
dee  and  a  considerable  number  of  rudimentary  subradialtentaciilar 
bulbs.  The  latter  group  consists  of  rosea  Agassis  and  Mayer, 
mediterranea  Metschnikoff ,  and  Jcdseyi  Torrey,  all  of  them  tropical 
or  at  least  warm  water  forms,  which  therefore  need  not  concern  us  here. 
The  first  group,  comprising  diademata  L.  Agassiz,  myMdrrhata 
Sars,  madayi  von  Lendenfeld,  and  davisii  Browne,  belongs  to  the 
colder  waters  of  both  hemispheres,  and  its  members  are  very  closely 
allied  to  one  another.  LHademata  and  mvlHcirrhata  are  separated 
only  by  the  fact  that  ocelli  are  said  to  be  present  in  the  latter,  absent 
in  the  former.  (For  details,  see  Mayer,  1910,  p.  259.)  The  fact  that 
diadenuUa  lacks  tentacular  ocelli  has  been  established  on  great  num- 
bers of  specimens,  but  the  tentaciilar  bulbs  are  not  altogether  without 
pigment,  for  in  all  the  numerous  specimens  which  I  have  studied  they 
contain  a  small  amount  of  entodermic  pigment  of  a  pale  greenish  or 
yellowish-brown  color,  which  is  visible  only  when  the  animal  is 
studied  against  a  white  backgroimd.  Now,  the  various  figures  of  the 
north  European  mvUicifThata  by  no  means  establish  the  presence  of 
tentacular  ocelli;  all  they  show  is  the  presence  of  the  same  entodermic 
pigment,  only  in  much  denser  masses,  and  black  instead  of  pale 
greenish.  Thus  the  distinction  between  the  species  is  not  an  organic 
one,  being  nothing  but  a  question  of  the  density  and  color  of  the  pig- 
ment masses. 

Under  these  circumstances  it  would  not  be  at  all  surprising  if  inter- 
mediates shoiild  turn  up,  and  as  a  matter  of  fact  the  specimens 
described  below  have  denser  tentacular  pigment  than  is  usual  in 
diademata,  though  it  is  of  the  same  color.  On  the  whole  it  seems  to 
me  likely  that  diaderruUa  and  muUicirrhaia  are  the  extremes  of  a  single 
varietal  series,  but  I  hesitate  to  unite  them  unequivocally  without  hav- 
ing had  an  opportunity  to  study  specimens  of  the  latter.  It  is  interest- 
ing in  this  connection  that  the  bases  of  a  few,  but  not  all,  of  the  tenta* 
cles  of  the  Australian  T.  madayi  are  pigmented.  It  is  impossible  to 
determine  at  present  just  what  relationship  the  latter  species  bears  to 
the  northern  forms,  because  the  figure  (von  Lendenfeld,  1884,  pi. 
23,  fig.  37)  is  diagrammatic,  and  the  description  in  very  general  terms. 
But  it  is  apparently  distinguished  by  having  small,  instead  of  large, 
creniilated  Ups.  Damsii  is  apparently  closely  allied  to  madayi,  but 
without  a  %ure  or  a  detailed  description  I  hesitate  to  make  a 
definite  assertion. 

The  present  coUection  contains  a  considerable  series  which  I  have 
compared,  side  by  side  with  numerous   large  and   well-preserved 
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diademata  from  Newfoundland,  without  finding  a  single  character  to 
s^arate  them  except  in  the  density  of  pigmentation. 

TIAROPSIS  DIADBBCATA  L.  AgtMit. 

Tiarojms  diademata  L.  Aoassiz,  1849,  p.  289,  pi.  6,  figs.  1-16;  pi.  8,  fig.  11. 
(For  further  synonymy,  see  Mayer,  1910,  p.  258.) 

Dutch  Harbor,  May  25,  siuface;  22  specimens,  10-22  mm.  in 
diameter. 

Agattu  Island,  June  7,  surface;  8  specimens,  18-20  mm.  in 
diameter. 

The  material  is  iq  excellent  condition. 

For  the  sake  of  identification,  of  course,  one  of  the  first  questions  to 
be  answered  was  to  what  extent  the  bases  of  the  tentacles  were  pig- 
mented. In  the  specimens  from  Agattu  Island  they  are  apparently 
colorless,  seen  by  transmitted  light)  though  opaque.  But  when 
studied  against  a  white  bapkgroimd  it  is  evident  that  the  entoderm  of 
each  bulb  contains  pale  greenish,  or  in  some  cases  greenish-brown, 
pigment,  in  a  roughly  triangular  mass.  Though  the  pigment  is  of 
the  same  color  that  it  is  in  the  Atlantic  diademata^  it  is  rather  more 
dense  than  I  have  observed  it  in  the  latter,  but  in  none  of  the  speci- 
mens is  it  black,  as  it  is  represented  in  mvMcirrhata.  I  was  surprised 
to  find  that  in  the  Dutch  Harbor  series  there  was  no  pigment  to  be 
seen  in  the  bulbs;  but  as  the  preservation  in  these  was  not  quite  so 
successful,  I  do  not  feel  certain  that  there  was  none  iq  life.  It  may 
have  faded  as  it  so  often  does  in  medusae. 

In  a  specimen  20  mm.  in  diameter  there  are  59,  64,  65,  and  62  ten- 
tacles in  the  four  quadrants,  a  total  (with  four  radials)  of  254,  all 
large.  In  a  smaller  one  of  about  15  mm.  the  numbers  are  37,  38,  39, 
42,  total  160,  among  which  large  and  small  roughly  alternate.  In  a 
specimen  from  Newfoundland  of  20  mm.  the  total  number  is  256,  all 
laige;  apparently,  then,  the  final  number  is  about  250,  which  is  rather 
more  than  Mayer  (1910)  credits  it  with. 

In  the  length  of  the  gonads,  frilled  lips,  and  short  broad  peduncle 
the  series  agrees  perfectly  with  Atlantic  specimens. 

r.  diademata  has  been  recorded  from  the  coasts  of  New  England 
and  Newfoundland,  where  it  is  often  very  abundant;  Greenland,  and 
from  the  White  Sea  (Ldnko,  1899);  it  is  therefore  not  surprising  to 
find  it  in  Bering  Sea. 

The  more  deeply  pigmented  rmiUicMuUa  (whether  species  or 
variety)  is  known  only  from  the  northwestern  coasts  of  Europe.^ 

ifiinoe  tbe  tbovs  wm  written  I  baTe  itadied  «zeeUeiit  ipeotixMns  from  IfaasaobuMtts  Bay  in  i^ilob 
the  taotacolar  bulbs  wen  densely  pigmented  wltb  Uaok  gnimles,  tbns  exactly  xeprodndng  tbe 
tampean  type. 
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Family  EUCOPIDiE  Gegenbaur,  1856. 

Genus  OBELIA  P^ron  and  Lesueur,  1809. 

The  collection  contains  two  mature  medusae  of  Oldiay  a  male  and  a 
female,  each  with  about  128  tentacles.  It  is,  of  course,  impossible  to 
identify  these  without  any  knowledge  of  the  hydroid  from  which  they 
were  released. 

OBSLIA,  tpadM? 

Dutch  Harbor,  Alaska,  May  25,  surface;  2  specimens. 
Genus  EUTONINA  Hartlaub,  1897. 

Eucopidae  with  eight  adradial  otocysts,  with  a  pedimde,  with 
numerous  tentacles,  but  seldom  with  marginal  cirri  or  warts. 

Mayer  uses  the  name  EuHmium  Haeckel  for  this  group  G^e,  how- 
ever, does  not  include  the  number  of  tentacles  as  a  generic  character), 
but  the  type  species  of  that  genus,  E.  dephas  Haeckel,  was  beyond 
question  a  EtUima.  I  formerly  used  the  name  Eutimalphes;  but 
ExUcmina  seems  to  have  the  better  claim,  because  its  type  species  is 
well  known,  whUe  that  of  Evtimalphea,  E.  preHosa  Haeckel,  was 
founded  for  a  fragmentary  specimen  which  may  have  been  a  Tima. 
It  has  never  been  seen  since  first  recorded. 

The  question  whether  E,  indicans  Romanes  ahd  E.  aodalis  Hart- 
laub are  distinct  is  still  open.  Mayer  believes  that  they  are  probably 
identical,  and  I  can  see  no  good  reason  for  separatmg  them.  On  com- 
paring the  figures  of  the  two,  the  only  apparent  difference,  as  Hart>- 
laub  (1897)  himself  pointed  out,  is  that  socialis  is  flatter  than  a  hemi- 
sphere, while  indicaris,  in  Romanes's  (1877)  figure,  is  considerably 
higher  than  broad,  though  according  to  the  original  account  it  is 
hemispherical;  but  the  figure  is  obviously  imperfect  in  that  the  gela- 
tinous substance  is  entirely  omitted,  and  when  we  consider  that 
indicans  agrees  with  aocidlia  in  all  other  respects — that  is,  length  of 
peduncle,  structure  of  gonads,  number  of  tentacles,  number  of 
otocysts,  and  even  number  of  otoliths  (12)  to  the  otocyst — the 
reasonable  conclusion  is  that  the  figure  of  indicans  was  drawn  from  a 
specimen  in  systole;  that  is,  when  fully  contracted,  as  in  normal 
swimming.  Similar  outlines  could  readily  be  sketched  for  even 
flatter  medusae,  as,  for  instance,  PMalidium.  The  two  are  there- 
fore combined  here  as  indicans. 

BUTOIIIN A  INDICANS  (RooudiM)  Batdtub. 

Tiaroptii  indicam  Romanes,  1876,  p.  525;  1877,  pi.  15,  fig.  1. 

EuHmalphes  intKoana  Haecxsl,  1879,  p.  195.— Habtlaub,  1894,  p.  194. 

Tfiaumantias,  sp.  MoIntosh,  1889,  p.  282,  pi.  5,  figs.  6-9. 

BuUmina  indicans  Hartlaub,  1897,  p.  507. 

EtUoTDina  9odaU$  Habtlaub,  1897,  p.  506,  pi.  20,  figs.  19,  20;  pi.  22,  figs  3,  4,  6,  7. 
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Dutch  Harbor,  May  25,  surface;  15  epecimens;  25-35  mm.  in  di- 
ameter; well  preserved. 

The  identification  rests  on  comparison  with  two  excellent  speci- 
mens from  Helgoland.  In  the  laigest  of  the  Bering  Sea  specimens, 
about  35  mm.  in  diameter,  the  number  of  tentacles  to  the  quadrant 
is  43,  49,  43,  42,  of  various  sizes,  a  few  being  very  yoimg,  but  the 
greater  number  full  grown.  In  one  of  30  mm.  the  numbers  are  39, 
37, 36,  36,  besides  11  marginal  swellings  still  too  young  to  be  dignified 
with  the  name  of  tentacles.  In  an  Atlantic  specimen  of  28  mm.  the 
numbers  are  48,  41,  45,  42,  and  the  total  number  is  given  by  Hart- 
laub  as  about  150. 

llie  only  noticeable  separation  between  examples  from  the  two 
localities  is  that  in  those  from  Bering  Sea  the  gonads  begin  dose  to  the 
base  of  the  peduncle,  instead  of  at  a  slight  distance  from  it,  as  in  the 
Helgoland  specimens,  but  the  di£Ference  is  so  slight  that  it  is  probably 
a  developmental  feature.  Unfortunately  the  formalin  in  which  the 
specimens  are  preserved  has  destroyed  most  of  the  otoliths,  in  some 
otocysts  all  of  them,  so  it  is  impossible  to  tell  whether  the  number 
counted  by  Hartlaub  is  repeated  here. 

Color. — ^In  formalin,  stomach,  gonads,  and  tentacular  bulbs  are  pale 
yellowish-brown. 

The  previous  records  of  the  species  are  from  Helgoland  and  the  east 
coast  of  Scotland. 

Genus  TIMA  Eschscholtz,  1829. 

Up  to  the  present  time  this  genus  has  not  been  recorded  from  the 
Indo-Pacific;  but  the  AVhUtoss  collection  contains  a  single  very  large 
medusa,  which  is  best  referred  to  Tinuif  though  it  differs  from  the 
excellent  specimens  of  the  two  Atlantic  species,  lucuUana  and /or- 
moM^f  with  which  I  have  compared  it,  in  the  extraordinary  complexity 
of  the  lips,  and  in  having  a  much  shorter  peduncle.  These  differences 
seem  to  warrant  a  new  species. 

TUCA  SAOHAUNBIISIS*  BAW  ipoclM. 

Station  5028,  September  28,  241-^  fathoms  (off  SaghaUn  Island) ; 
1  specimen,  about  100  mm.  in  diameter. 

Type.—CeLt.  No.  31055,  U.S.N.M. 

The  pedimcle  is  nearly  cylindrical,  only  slightly  narrowed  distally, 
and  only  about  14  mm.  long.  But  though  small,  it  is  perfectly  evi- 
dent, and  quite  as  well  marked  off  from  the  subumbrella  as  it  is  in 
the  other  Timas.  In  both  T.  formosa  and  T.  lucuBana  the  peduncle 
is  long,  hanging  to,  or  below  the  opening  of  the  bell. 

Margiruil  organs. — ^Unfortunately  there  is  not  a  single  tentacle 
intact,  so  I  was  much  surprised  to  find  a  large  number  of  otocysts 
preserved.  Tentacular  knobs  were  likewise  distinguishable,  alter- 
nating with  the  otocysts,  much  as  they  do  in  T.  formosa,  and  occa- 
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sionally  I  could  make  out  the  scar  which  marked  the  location  of  a 
tentacle.  As  to  the  numbers  of  the  various  oi^ans,  not  much  can  be 
said.  It  is  impossible  to  make  any  estimate  of  the  tentacles,  but  the 
otocysts  and  bulbs,  of  which  there  are  about  as  many  of  one  as  of 
the  other,  are  evidently  very  numerous,  for  I  counted  16  otocysts 
over  about  one-twentieth  of  the  circumference.  In  this  distance 
there  was  the  scar  of  only  one  tentacle;  the  bulbs  could  not  be 
counted,  but  each  one  that  could  be  seen  lay  between  two  otocysts. 
These  observations  suggest  a  total  of  some  300  otocysts  and  knobs; 
that  is,  about  the  same  number  as  in  large  specimens  of  T.  lucullana 
which  have  64  or  more  large  tentacles  and  upward  of  300  knobs;  in 
formosa  39  is  the  largest  number  of  tentacles  I  have  counted  [Mayer 
(1910)  credits  it  with  32  only],  and  there  are  only  about  100  bulbs  (96, 
according  to  Mayer). 

The  otocysts  of  the  Pacific  specimen  are  large,  and  in  two  of  the 
best  preserved  ones  8-10  otoUths  could  be  seen,  lying  in  a  single 
series  around  the  periphery  of  the  vesicle,  just  as  they  do  in  T. 
formosa  (Mayer,  1910,  pi.  41,  fig.  3).  The  gonads  b^in  close  to  the 
manubrium,  at  the  distal  end  of  the  pedimcle,  run  over  that  organ 
and  over  the  subumbrella  nearly  to  the  ring  canal,  being  laigest  in 
the  region  of  the  peduncle  and  the  central  part  of  the  subiunbrella, 
and  growing  smaller  toward  the  margin.  Each  gonad  consists  of  a 
single  fold  or  lamella,  thrown  into  a  close  series  of  transverse  folds. 
In  their  present  condition  the  lamellae  are  more  or  less  split  over  part 
of  their  lengths,  so  that  each  seems  to  be  double,  but  this  is  clearly 
accidental. 

Manubrium. — ^The  manubrium  is  short  (contracted),  the  lips  much 
more  complex  than  in  either  lucullana  or  formosa. 

Color. — In  formalin  gonads,  manubrimn,  and  lips  are  pale,  but 
opaque,  ochre-yellow. 

Family  AEQUORIDAE  Eschscholtz,  1829. 
Genus  AEQUOREA  P^ron  and  Lesueur,  1809. 

I  had  hoped  that  the  Albatross  collection,  together  with  the  series  in 
the  Museum  of  Comparative  Zoology,  would  afford  the  basis  for  a 
revision  of  this  puzzling  genus,  but  the  gaps,  both  geographic  and 
structural,  are  too  serious  to  allow  this. 

The  difficulty  has  been  to  find  any  character  or  combination  of 
characters  sufficiently  stable  to  afiord  a  basis  for  classification,  the 
only  two  which  seem  to  be  precise,  so  far  as  we  yet  know,  being  the 
presence  or  absence  of  gelatinous  subumbral  papillae  and  of  excretory 
papillae.  The  former  has  been  made  by  Mayer  the  Hifltingiiighmg 
character  of  Zygodactyla,  but  gelatinous  papillae  are  not  present 
in  the  type  of  Zygodactyla,  Z.  coeruUscens  Brandt,  and  another 
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Aequorid  which  has  them  is  Zygocanna  (of  which  I  have  studied 
specimens  from  the  Phihppines),  with  branched  canals.  AH 
Aequorids  with  imbranched  canals  are  referred  here  to  Aequarea. 
One  of  them,  groenlandica,  has  subumbral  papillae;  and  only  one, 
pensile^  lacks  excretory  papillae. 

Somewhat  to  my  surprise  a  character  which  proves  to  be  one  of 
the  least  variable  in  Aequarea  is  a  trivial  one — ^that  is,  proportional 
diameters  of  stomach  and  bell,  a  very  small  stomach,  only  about  one- 
fourth  or  one-fifth  as  wide  as  the  beU,  distinguishing  A.  tenuis  and  its 
close  aUy,  A.Jloridana,  from  all  other  Aequoreas. 

The  forms  remaining  after  the  elimination  of  tenuis  (+  Jlaridana), 
groenlandica,  and  pensile,  are  all  closely  allied  to  one  another.  Van- 
hoffen  (1911)  considers  the  relative  number  of  tentacles  and  canals 
sufficiently  important  to  subdivide  them,  but  the  collection  which  I 
have  studied  shows  that  it  can  not  be  used  as  a  specific  character, 
because  there  is  an  unbroken  series  from  specimens  with  many  more 
canals  than  tentacles,  to  ones  with  many  more  tentacles  than  canals. 
The  only  tangible  character  for  this  purpose  seems  to  be  the  shape  of 
the  tentacular  bulbs,  according  as  they  do  (''nuicrodactylum*')  or  do 
not  clasp  the  exumbrella  Q'ctequcrea'*).  But  the  Phihppine  series  of 
rn/oerodaciylum  shows  that  the  clasps  vary  from  being  as  pronounced 
as  figured  by  Maas  (1905)  to  a  condition  where  it  is  difficult  to  say 
whether  they  are  present  or  not.  On  the  other  hand,  some  of  the 
tentacles  in  one  of  the  specimens  from  Naples  which  I  have  studied 
clasp  the  exumbrella  nearly  as  much  as  the  less  pronounced  ones  in 
nuuTodactylum,  while  others  do  not,  but  are  constricted  at  the  base. 
Urns  no  hard  and  fast  line  can  be  drawn  separating  the  extremes. 
Nevertheless  it  is  usually,  if  not  always,  possible  to  place  a  given 
specimen  in  one  group  or  the  other,  at  least  I  have  never  seen  one 
absolutely  intermediate,  although  a  considerable  number  have  been 
examined.  Here,  as  in  other  instances  among  medusae,  the  relation- 
ship of  the  two  can  be  best  represented  graphically  by  a  dumb-bell 
shaped  figure,  not  by  two  isolated  circles.  And  although  we  do  not 
know  whether  the  groups,  or  species,  have  been  differentiated  phylo- 
genetically,  or  by  physiological  or  by  environmental  factors,  we  can 
say,  from  the  known  records,  that  members  of  any  given  swarm  are 
usually  all  of  one  type  or  of  the  other,  while  all  recent  records  of 
rnacTodactylum  are  from  the  Tropics  (Pacific,  and  one  Oulf  Stream) ; 
none  from  the  Mediterranean  or  colder  waters.  With  our  present 
limited  knowledge  of  the  two  it  is  best  to  retain  fMicrodactylum 
provisionally  as  a  distinct  species. 

All  remaining  Aequoreas  probably  belong  to  a  single  species, 
A.  (uquorea.  Most  of  the  Pacific  Aequoreas,  like  most  of  those  from 
the  Adriatic  recorded  by  Glaus,  and  the  Naples  specimens  which  I 
have   examined,  ^d  those  from  the  Tortugas  studied  by  Mayer 
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(1910),  have  about  as  many  tentacles  as  canals,  varying  to  one  side 
or  the  other  to  a  greater  or  less  degree,  besides  a  large,  though  vari- 
able, number  of  tentaciilar  rudiments,  connected  with  fully  formed 
tentacles  by  a  series  of  developmental  stages.  But  forms  with 
three  to  five  times  as  many  tentacles  as  canals  are  represented  in 
the  Pacific  {'' coerulescens**)  as  well  as  in  the  Atlantic  (''aUnda'*).  In 
the  Atlantic  the  many-tentacled  form  is  known  only  from  cold 
waters  (Labrador,  Newfoundland,  Norway),  but  this  is  not  true,  of 
the  Pacific. 

In  the  present  paper  the  form  with  many  tentacles,  and  the  one 
with  about  equal  numbers  of  tentacles  and  canals,  are  treated  pro- 
visionally as  varieties  of  Aeqworea  aeguorea. 

ABQUORBA  ABQUORBA  (iMikil). 

Meduu  aequorea  ForskAl,  1775,  p.  110;  1776,  pi.  32. 

Medusa  patttra  Modbbr,  1791,  p.  32. 

Aequorea  fankaUa  PiaoN  and  Lbsueur,  1809,  p.  336. 

For  synonymy,  see  Mayer,  1910,  p.  325;  to  which  should  be  added — 

Aequorea  globosa  EscHSCHOi/rz,  1829,  p.  110,  pi.  10,  fig.  2.— Maas,  1905,  p.  43,  pi.  8, 

figs.  48-50. 
Aequorea  albida  A.  Aoassiz,  1862,  p.  369;  1865,  p.  110,  figs.  160-162. 
Aequorea  norwequn  Browns,  1903,  p.  19,  pi.  5,  figs.  1-5. 
Mesonema  victoria  Murbach  and  Shearer,  1902,  p.  72;  1903,  p.  180,  pi.  19,  figs. 

1-2;  pi.  22,  fig.  2. 
Aequorea  Jloridana  Mater,  1910,  p.  330,  pi.  43,  figs.  6,  7  (not  L.  Agas^z,  1862,  p. 

361.— A.  Aoassiz,  1865,  p.  67,  fig.  139). 

This  species  has  universally  been  called  forsJcaleaj  following  P&x>n 
and  Lesueur  (1809),  but  this  name  was  expressly  given  by  them  to  the 
Medum  aequorea  of  Forsk&l  (1775),  and  all  modem  authors  are  agreed 
that  the  animal  in  question  is  the  same  that  Forsk&l  described. 

1.  TV.  ABQUORBA. 

I  thus  designate  the  variety  in  which  there  are  about  as  many 
tentacles  as  canals,  many  of  the  knobs  remaining  rudimentary;  that 
is,  the  form  which  has  usually  been  described  as  '*^.  forsJcaleaJ* 
There  is,  as  pointed  out  above,  no  sharp  line  between  it  and  the  var. 
^^aUndaj"  which  has  several  times  as  many  tentacles  as  canals;  but 
the  extremes  are  so  distinct  that  they  are  treated  separately  here  for 
the  sake  of  convenience. 

Union  Bay,  British  Colimibia,  surface;  7  specimens,  36-48  mm.  in 
diameter;  in  exceUent  condition. 

Friday  Harbor,  Puget  Sound;  10  specimens,  38-72  mm.  in  diam- 
eter; excellent  condition. 
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The  series  affords  the  following  numerical  data: 

1.  UNION  BAY. 


Total 

niuMtflr. 

Diameter 

Number  of 

Number  of 

Number  of 

number  of 

of  stomach. 

«^Wf  If 

tentaolet. 

bulbs. 

teotaoolar 

organs. 

48 

35 

52 

72 

68 

125 

62 

about  26 

63 

71 

89 

110 

45 

about  22 

53 

67 

60 

146 

47 

22 

47 

66 

66 

132 

4S 

21 

54 

80 

80 

119 

44 

22 

50 

68 

55 

128 

ao 

19 

89 

62 

46 

106 

2.  PUQET  SOUND. 


72 

36 

83 

01 

106 

109 

55 

24 

74 

71 

88 

150 

50 

25 

03 

70 

80 

150 

45 

21 

50 

90 

76 

166 

88 

about  20 

57 

53 

73 

126 

3.  SPECniEN  FROM  NAPLES. 


79 

30 

78 

65 

140 

218 

Thus  the  numerical  proportion  between  tentacles  and  canals  is 
variable  according  as  more  or  fewer  bulbs  develop  into  tentacles. 

In  specimens  up  to  190  mm.  in  diameter  Torrey  foimd  the  tentacles 
more  numerous  than  the  radial  canals  (about  120),  and  in  one  55  nun. 
in  diameter  from  San  Diego  there  were  90  canals;  in  the  Puget  Sound 
series  studied  by  Murbach  and  Shearer  (1903)  there  were  about  as 
many  tentacles  as  canals  (about  100  of  each  in  specimens  70  mm. 
broad)  besides  numerous  knobs. 

The  general  "habitus"  has  often  been  described,  and  its  chief 
variations  have  been  tabulated  by  Mayer  (1910). 

The  shape  of  the  tentacular  bulbs  is  important,  because  of  its 
bearing  on  the  status  of  A.  mdcrodactylum.  In  most  cases  they  are 
somewhat  triangular,  tapering,  slightly  narrower  at  their  junction 
with  the  margin  than  just  below,  circular  in  cross  section,  and  in  side 
view  we  see  that  they  cover  very  little,  if  any,  of  the  exumbrella.  On 
some  of  the  largest  tentacles,  however,  the  bulbs  are  so  much  thicker 
that  they  do  cover  a  considerable  amoimt  of  the  exumbrella,  and  it 
would  take  only  a  slight  increase  in  this  respect  to  equal  the  small 
tentacles  in  A.  rruu^rodactylum;  but  none  have  distinct  clasps.  The 
bulbs  of  half-grown  tentacles  are  fusiform. 

The  excretory  papillae  are  very  prominent,  one  associated  with 
every  tentacle,  and  even  with  the  youngest  knob,  from  which  it 
appears  that  in  development  knob  and  papilla  are  formed  at  about 
the  same  time.  After  preservation  the  mouth  is  wide  open  in  all  om: 
specimens;  nor  does  it  give  any  clue  to  its  normal  ability  to  expand. 
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SO  graphically  described  by  Murbach  and  Shearer  (1003),  because  the 
lower  gastric  wall  shows  no  signs  of  contraction. 

The  gonads  afford  another  instance  of  variability,  for  in  large 
specimens  new  canals  are  interpolated  in  an  entirely  irregular  way. 
In  the  present  specimens  there  is  a  varying  number  of  young  canals, 
some  of  which  are  still  blind,  while  others  have  reached  the  ring 
canal.  Preexisting  canals,  too,  can  bi-  or  tri-fiu>cate,  though  this 
is  less  common,  and  occasionally  two  canab  uiite.  But  there  is 
never  as  much  anastomosis  as  is  seen  in  large  specimens  of  A.  pensile. 
Gronads  are  formed  on  the  young  canals  when  they  reach  the  margin, 
and  according  as  more  or  fewer  of  the  canals  are  of  recent  growth 
large  or  sn^all  gonads  preponderate  in  a  given  individual.  In  all 
of  the  Alh(Uro88  specimens  most  of  the  canals  are  old;  for  example, 
in  an  individual  of  50  mm.  with  73  canals  there  are  67  large  gonads, 
and  the  remaining  16  canals  have  none. 

2.  var.  ALBn>A. 

Dutch  Harbor,  May  25,  surface;  2  specimens,  about  120  and  about 
165  mm.  in  diameter;  in  formalin. 

These  specimens  are  in  fairly  good  anatomical  condition,  but  they 
are  much  flattened,  and  the  gelatinous  substance  is  very  hard,  their 
appearance  suggesting  that  they  were  first  put  in  alcohol.  Under 
the  circumstances  nothing  can  be  said  about  general  form  further 
than  to  note  that  the  subiunbrella  is  smooth. 

In  the  larger  specimen  there  are  227  canals  and  about  675  tentacles 
of  different  ages,  old  and  young  roughly  alternating.  Several  small 
segments  of  the  margin  are  destroyed,  but  wherever  it  is  intact,  as 
it  is  over  most  of  the  circumference,  the  ratio  between  tentacles  and 
canals  is  slightly  more  than  3:1.  Thus,  over  25  canals  I  coimted  84 
tentacles. and  3  rudimentary  knobs. 

In  the  smaller  specimen  there  are  171  canals  and  549  tentacles — 
that  is,  a  ratio  of  slightly  more  than  3:1 — ^and  about  10  rudimentary 
knobs.  Specimens  from  Newfoimdland  and  Grand  Manan  give  the 
following  data:  diameter  85  mm.,  81  canals,  about  380  tentacles,  and 
about  12  knobs  (72  tentacles  and  3  knobs  over  15  canals);  diameter 
69  mm.,  97  canals,  about  370  tentacles,  and  90  knobs  (53  tentacles 
and  12  knobs  over  14  canals);  diameter  55  nun.,  99  canals,  204  ten- 
tacles, and  about  75  knobs.  The  tentacle-bulbs  are  fusif6rm,  slightly 
flattened  laterally,  and  narrower  at  their  junction  with  the  mai^gin; 
they  do  not  clasp  the  exumbrella.  There  is  an  excretory  papilla  at 
the  base  of  each  tentacle,  though  it  might  easily  be  overlooked  in 
the  Bering  Sea  specimens  owing  to  distortion. 

Stomach  ani  mouth. — In  the  laiger  specimen  the  stomach  is  about 
85  or  90  mm.  in  diameter;  in  the  smaller  about  63  mm. — ^that  is,  in 
each  it  is  slightly  more  than  half  as  broad  as  the  bell  as  a  whole;  and 
in  each  the  mouth  is  nearly  closed  by  long  pointed  lips,  which  are 
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much  less  numerous  than  the  canab;  for  example;  in  the  larger 
specunen  there  were  only  10  lips  corresponding  to  37  canals. 

Gonads. — Each  canal  bears  a  well  developed  gonad. 

Cohr. — ^No  pigment  is  evident,  but  it  may  have  been  destroyed  by 
preservation. 

ABQUORBA  PBNSOLX  (MtdMr)  Hm^*L 
MeduM  penrile  Modbbh,  1791,  p.  32. 

(For  syBonymy,  see  Mayer,  1910,  p.  333.) 

Station  4961,  33-0  fathoms;  9  rather  fragmentary  specimens, 
25-45  mm.  in  diameter. 

The  greater  part  of  the  maigin  is  torn  off  in  all  of  the  specimens, 
so  that  it  is  impossible  to  count  the  tentacles;  but  on  the  portions 
which  are  intact  there  are  10-12  canals  between  eveiy  two  t^tacles, 
and  the  tentacular  bases  are  broad,  extending  more  or  less  along  the 
bell  margin.  In  these  respects,  as  well  as  in  having  a  laige  number 
of  canals,  a  very  thick  lenticular  disk,  and  in  the  absence  of  excre- 
tory papillae,  which,  of  course,  I  specially  sought,  the  specimens  agree 
with  better  preserved  examples  of  pensile  from  the  Philippines. 

'     Order  TRACHOMEDUSAE. 

Family  PETASIDAE  Haeckel,  1879.     (Browne,  1904;  Bigelow, 

1909a.) 

Genus  OLINDIOIDES  Goto,  1903. 

OUNDIOmSS  FORMOSA  Goto. 

OHndioides/ormosa  Goto,  1903,  p.  3,  pi.  1,  figs.  1-9;  pi.  2,  figs.  14-16;  pi.  3,  figs. 
17-20.— Maa8,  1909,  p.  29.— Mateb,  1910,  p.  368. 

Station  4883,  surface  ?;  1  specimen,  50  mm.  in  diameter. 

Station  4884, 53-0  fathoms;  11  specimens,  32-110  mm.  in  diameter. 

Station  4885,  53-0  fathoms;  2  specimens,  45  and  125  mm.  in 
diameter. 

These  few  specimens  agree  very  well  with  the  excellent  accoimts 
of  much  larger  series  given  by  Goto  and  by  Maas. 

Family  PTYCHOGASTRIDAE  Mayer,  1910. 

Genus  PTYCHOGASTRIA  Allman,  1878. 
PTTCHOGASnUA  POLABIS  Albium. 

Ptyehogastria  polaris  Allman,  1878,  p.  290.— Bhownb,  1903,  p.  24,  ill.  4,  figs.  1, 2; 

pi.  5,  figs.  6,  8.— Bigelow,  1909c,  p.  310. 
Peetyllia  arctica  Haeckel,  1879,  p.  266;  1881,  p.  11,  pis.  3,  4. 

(For  full  synonymy,  see  Mayer,  1910,  p.  372.) 

Station  4781  (Bering  Sea),  30-0  fathoms;  7  specimens,  10-18  mm. 
in  diameter;  much  contracted. 
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Station  3325  (Bering  Sea),  109-0  fathoms, August,  1890;  1  specimen. 

Unfortunately  all  of  the  specimens  are  in  poor  condition,  the 
exumbrella  being  much  damaged  and  the  maigin  so  nearly  destroyed 
that  there  is  not  a  single  tentacle  or  sense-club  intact.  But  specific 
identification  rests  on  a  comparison  with  a  better  series  from  Labrador 
(Bigelow,  1909(;,  p.  310).  In  two  examples  the  subumbrella,  gonads, 
and  manubrium  are  in  good  condition,  and  show  clearly  that  Browne 
(1903)  was  entirely  correct  in  his  description  of  the  gonads  as  situated 
exclusively  on  the  walls  of  the  manubrium  entirely  independent  of 
the  radial  canals.  In  both  the  specimens  in  question  the  gonads  are 
discontinuous  along  the  narrow  line  of  attachment  of  the  mesenteries 
to  the  manubrium  just  as  they  were  in  my  Labrador  specimens  and 
those  described  by  Browne,  as  well  as  in  the  interradii,  so  that  there 
are  16  separate  adradial  sexual  masses. 

In  one  specimen  the  mouth  is  protruded  in  a  tube  of  considerable 
length;  in  the  other  it  is  contracted;  in  both  the  lip  is  simple  and 
circular. 

Ptychogastria  polaris  is  known  from  the  coast  of  Nova  Scotia, 
Labrador,  Greenland,  Spitzbergen,  Norway,  the  north  coast  of 
Russia,  and  Barents  Sea. 

Family  TRACHYNEMIDAE  Gegenbaur,  1866. 

Genus  AGLAURA  P^ron  and  Lesueur,  1809. 

AOLAURA  HBMI8TOMA  P6nii  and  Leaoaur. 
Aglavra  hemiBtoma  P^ron  and  Lbsubur,  1809,  p.  351. 

(For  synonymy,  see  Bigelow,  1909a,  p.  119,  and  Mayer,  1910,  p.  398.) 

Station  4896,  surface;  10  specimens,  1.5-4  mm.  high. 

Sado  Island,  Sea  of  Japan,  surface;  14  specimens,  1.5-3  mm.  high. 

Station  4956,  surface;  2  specimens. 

The  specimens  show  variation  in  general  form,  some  being  higher 
and  narrower,  others  lower  and  broader;  but  all  are  circular  in  cross 
section,  and  so  were  the  Japanese  specimens  studied  by  Maas  (1909). 
The  smallest,  1.5  mm.  high,  have  no  gonads,  but  these  organs  are 
visible  in  some  2.5  mm.  high,  and  are  well  developed  in  the  larger 
specimens. 

Genus  AGLANTHA  Haeckel,  1879. 

The  collection  contains  a  considerable  series  of  AgUvrvOia,  and 
though  mdst  of  the  specimens  are  in  poor  condition  they  show  that 
they  belong  to  a  large  form  with  more  than  four  [probably  normally 
eight]  otocysts,  and  that  the  gonads  first  appear  in  specimens  8-10 
mm.  high.  They  thus  agree  with  the  larger  of  the  two  size-varieties 
of  Aglantha  which  I  recorded  from  Labrador  (1909c),  and  these  same 
characters  distinguish  a  series  collected  by  the  Michael  Sara  in  the 
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Faroe  Channel  in  August,  1910,  between  1,000  and  500  meters,  for 
which  I  have  to  thank  Doctor  Broch. 

In  describing  the  Labrador  collection  I  used  the  name  rosea,  follow- 
ing Browne  (1903), Maas  (19066),  and  Hardaub  (1909a),  who  separate 
rosea  with  eight  otocysta  from  digUale  with  four.  But  Mayer  (1910) 
has  found  that  there  is  no  discontinuity  in  this  character,  because 
specimens  may  normally  have  3,  4,  5,  6,  or  8,  and  all  the  large  speci- 
mens studied  by  me  have  6-8  otocysts,  if  those  organs  are  visible  at 
all,  which  is  very  often  not  the  case.  The  otocysta  are  so  easily 
detached  in  Aglaniha  that  the  identification  of  many  of  the  collections 
which  have  been  recorded  as  digitale  or  as  rosea  rests  on  no  more 
certain  ground  than  size  or  geographic  location;  but  there  is  ceiv 
tainly  no  correlation  between  size  and  number  of  otocysts,  for  I  have 
seen  specimens  from  29-30  mm.  high,  as  well  as  some  with  large  gonads 
of  only  10-15  mm.  with  eight  of  these  organs  (1909c).  For  these 
reasons  it  is  probable  that  Mayer  (1910)  was  justified  in  uniting  the 
two  species,  and  I  therefore  follow  him,  referring  the  present  col- 
lection to  digitale.  But  revision,  which  the  genus  is  in  urgent  need  of, 
will  probably  show  that  the  latter  has  several  size-varieties. 

AOLANTHA  DIOrTALB  (Vftbridus)  HiMCkeL 
Medusa  digitale  Fabriciub,  1780,  p.  366. 

(For  synonymy,  see  Mayer,  1910,  p.  402.) 

The  q[>ecies  was  taken  at  the  following  stations:  4758,  4759,  4760| 
Dutch  Harbor,  4762,  4763,  4766,  4767,  4776,  4783,  4786,  4793,  4797, 
4800, 4805, 4806, 4810, 4818, 4819, 4820, 4830, 4831, 4847, 4866,  6030, 
both  on  the  surface  and  in  hauls  with  open  nets  from  300  fathoms. 
The  series  consists  of  about  300  specimens  ranging  in  height  from 
8-25  mm. 

The  few  specimens  which  were  in  good  enough  condition  to  show  the 
otocysts  afforded  the  following  data: 


Locality. 

Hei^t. 

Tentacles. 

Otocysts. 

Gonads. 

'Pnt^  Harbof 

mm. 
8 
9 
9 

10 

11 

16 

17 

68 
76 
86 
87 
89 
153 
124 

8 

6+ 

Medium. 

Do. 

Do. 
Small. 

Do. 

Do 

Do 

4gl0 

Dnt^  Harbor. 

4073 

4B30 

In  all  of  these  specimens,  as  in  the  Labrador  series,  the  coiu^se  of 
the  radial  canals  is  direct,  instead  of  in  an  S  curve,  as  it  was  in  the 
specimens  from  the  intermediate  waters  of  the  eastern  tropical 
Pacific  {ybt.  ifUermedia,  1909a).  There  seems  to  be  normally  one 
otocyst  to  the  octant;  but  some  otocysta  may  lack  them  in  specimens 
BO  good  that  we  can  not  assume  that  they  were  present  but  are  lost, 
and  this  same  phenomenon  is  recorded  by  Mayer. 
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Genus  RHOPALONEMA  Gegenbaur,  1886. 
RHOPALONEMA  VBLATUM  0«CMib«nr. 
RhopdUmema  velatum  Gbobnbaur,  1856,  p.  251,  pi.  9,  pp.  1-5. 

(For  sjmonymy,  see  Bigelow,  1909a,  p.  129,  and  Mayer,  1910,  p.  378.) 

Station  4897, 150-0  fathoms;  3  specimens,  about  7  mm.  in  diameter. 

Station  4020,  300-0  fathoms;  4  specimens,  6-9  mm.  in  diameter. 

Station  4978,  surface;  6  specimens,  8-10  mm.  in  diameter. 

Station  5064,  300-0  fathoms;  2  specimens,  fragmentary. 

The  specimens  are  so  battered  that  it  is  impossible  to  add  anything 
to  the  earlier  accounts  of  the  species  further  than  that  all  show  a 
well-marked  apical  thickening  or  top  knot. 

Genus  PANTACHOGON  Maas,  1893. 

Homoeonema  YANHdFFBN  (19026);  Mayer  (1910,  part). 

l9onema  Maas  (1906a). 

Not  Homoeonema  Maas  (1893).— Browns  (1903). 

Trachynemidae  with  numerous  tentacles,  in  one  row,  and  all  alike; 
without  peduncle. 

The  genus  honema  was  instituted  by  Maas  for  two  species,  amplura 
Vanhoflfen  and  macrogaster  Vanhdflfen,  in  which  the  gonads  are  spher- 
ical and  he  close  to  the  manubriiun.  But  studies  of  a  series  of  P. 
Thoeckeli  have  convinced  me  that  the  precise  location  of  these  organs 
on  the  canals  is  better  used  as  a  specific  character.  The  genus,  as 
here  amplified,  includes  six  species,  Homoeonema  mUitare  Maas,  Ho- 
moeonema amplum  Vanhdflfen,  Homoeonema  rnxurogaster  Vanhdflfen, 
Pantachogon  rubrum  Vanhdflfen,  Pantachogon  acoUi  Browne,  and  Pan- 
tachogon  haeckdi  Maas,  the  last  being  the  type.  Homoeonemxi  pla- 
tygonon  Maas  is  grouped  with  the  preceding  by  Mayer  (1910),  but 
Maas  (19066)  has  pointed  out  that  its  type  specimen  belongs  to  a 
diflferent  family,  the  Halicreasidae. 

The  position  of  the  gonads  separates  the  members  of  Pantachogon 
into  three  groups,  amplum  and  mxicrogaater  in  which  they  are  close 
to  the  manubrium;  miliiare  in  which  they  are  limited  to  the  distal 
half  of  the  canals;  and  liaeckelij  scoUi,  and  rubrum,  in  which  they 
occupy  nearly  the  whole  length  of  the  canals.  It  is  doubtful  whether 
the  first  two  are  separable  from  each  other,  and  the  same  is  true  of 
Jiaedeeli  and  rubrum,  which  can  be  told  apart  only  by  the  brilliant 
red  color  of  the  latter.  ScotH  is  distinguished  from  the  last  two  by 
its  more  numerous  tentacles  (about  120  instead  of  64). 

PANTACHOOON  HABCKBU  Matt. 

Plate  3,  figB.  4-8. 

Pantachogon  haeckeli  Maas,  1893,  p.  17,  pi.  1,  fig.  2;  1904,  p.  29.— Mayeb,  19ltf, 
p.  389,  fig.  239. 

Station  4758,  300-0  fathoms;  7  specimens. 
Station  4760,  300  fathoms;  7  specimens. 
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Station  4763,  300  fathoms;  18  specimens. 

Station  4764,  1130-0  fathoms;  2  specimens. 

Station  4766,  300-^  fathoms;  10  specimens. 

Station  4767,  300-0  fathoms;  12  specimens. 

Station  4774,  557-0  fathoms;  1  specimen. 

Station  4775,  200-0  fathoms;  24  specimens;  excellent  condition. 

Station  4800,  300-0  fathoms;  14  specimens. 

Station  5030,  1800-0  fathoms;  4  specimens;  fragmentary. 

Most  of  the  specimens  are  in  good  condition,  except  that  the 
tentacles  are  broken  short  off.  The  series  ranges  in  height  from 
5-19  mm.  Up  to  the  present  time  only  two  specimens  of  this  species 
have  been  recorded,  one  yoimg  (Maas,  1893,  8  mm.),  the  other  frag- 
mentary (Maas,  1904&). 

In  general  outline  the  specimens  are  thimble-shaped,  with  deep 
bell  cavity,  and  thin  gelatinous  substance  (pi.  3,  fig.  4);  most  of  them 
are  about  as  broad  as  high,  but  several  are  proportionately  broader, 
though  in  good  condition.  Probably  the  differences  in  this  respect 
between  different  specimens  are  due  to  varying  states  of  contraction. 

The  exumbrella  is  marked  by  a  regular  series  of  meridional  furrows, 
running  from  apex  to  margin,  thirty-two  in  every  large  specimen  in 
which  I  could  count  them;  the  subumbrella  is  extremely  muscular. 

Manubrium. — ^The  manubrium  is  flask-shaped,  sessile,  without  a 
trace  of  peduncle,  the  mouth  surrounded  by  four  pointed  lips  (pi.  3, 
fig.  8). 

In  the  original  specimen  of  haeckdi  the  eight  gonads  extended  the 
whole  length  of  the  radial  canals,  forming  several  irregular  thicken- 
ings on  each.  Very  much  the  same  condition  is  ^o  be  seen  also  in 
our  small  specimens,  6-8  mm.  high  (pi.  3,  fig.  5),  in  which  each  canal 
bears  from  2-4  sexual  swellings,  connected  or  not  according  to  their 
age.  But  the  sexual  centers  do  not  remain  independent,  for  as  growth 
progresses,  sex-tissue  ia  developed  along  almost  the  entire  length  of 
each  canal,  connecting  them  in  a  continuous  ridge  (pi.  3,  fig.  6),  which 
finally  takes  on  a  wavy  form  (pi.  3,  fig.  7).  The  development  of  the 
gonads  is  very  irregular,  not  only  in  different  specimens,  but  often  in 
the  different  canals  of  a  given  specimen,  and  the  largest  gonads  were 
found  in  a  specimen  only  14  mm.  high.  Another  feature  adding  to 
their  irregularity  is  that  in  all  the  large  specimens  the  sexual  pro- 
ducts had  been  shed  over  the  distal  end  of  each  gonad,  as  is  made 
noticeable  by  a  difference  in  color,  the  distal  part  being  white  instead 
of  brownish-yellow. 

Marginal  organs. — ^In  every  specimen,  large  and  small,  which  was 
in  good  enough  condition  to  show  the  stumps  of  the  tentacles,  there 
are  64,  that  is,  8  perradials  and  7  subradiak  in  each  octant;  and 
the  same  is  true  in  P.  ruhrum.  Between  the  bases  of  the  tentacles 
the  margin  is  thickened,  forming  roimded  prominences  crowded  with 
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nematocysts,  and  there  are  64  otocyst-clubs  alternating  with  the 
tentacles,  as  in  P.  ruhrum.  Structuiully  the  clubs  agree  with  Van- 
hdffen's  (1902&)  figure  of  clubs  of  the  latter  species. 

Cohr, — ^The  specimens  are  coloriess,  the  subumbrella  highly  iri- 
descent. One  specimen  appeared,  at  first  sight,  to  have  a  reddish 
tinge,  but  on  examination  it  proved  that  the  color  was  confitned  to 
the  exumbrella  surface,  and  was  evidently  an  accidental  stain.  In 
P.  rubrum  subumbrella  and  manubrium  are  rosy  red. 

Genus  COLOBONEMA  Vanhoffen,  1902. 

Colobanema  Maas  (1905).— Browne  (1906).— Bioelow  (1909a). 
Homoeonema  Mateb  (1910)  part. 

The  one  species  of  Colobonema  yet  known  is  characterized  by  the 
order  of  development  of  its  tentacles,  of  which  the  8  perradial,  the  16 
adradial,  and  finally  the  8  interradial  appear  successively,  32  being 
the  final  number  in  every  specimen  which  has  yet  been  examined. 
Though  it  is  not  yet  certain  that  this  type  of  succession  is  peculiar  to 
Colohanema,  it  is  certainly  unusual,  and  there  is  no  evidence  that  it 
occurs  elsewhere. 

Maas  (1905)  and  Mayer  (1910)  use  the  name  ^ypicum,  believing  that 
sericeum  Vanhdffen  is  identical  with  the  form  ftrom  the  Gulf  of  Cali- 
fomia  earlier  described  by  the  former  as  Homoeonema  typicum,  and 
for  the  sake  of  tmiformity  the  same  course  is  followed  here. 

O.  typicum  VanhdiSfen  is  now  known  to  be  a  mesoplanktonic  form 
of  very  wide  distribution  (Bay  of  Biscay,  west  coast  of  Africa,  Malay- 
sian region,  Philippines,  eastern  tropical  Pacific,  and  northwestern 
Pacific). 

COLOBONBMA  TTPICX7M  (Mam). 
Homoeonema  typicum  Maas,  1897,  p.  22,  pi.  3,  figs.  1-3. 

(For  Bynonymy,  see  Mayer,  1910,  p.  385.) 

Station  4905, 369-0  fathoms ;  1  specimen,  about  32  mm.  in  diameter. 

Station  4909,  300-0  fathoms;  2  specimens,  40  and  30  mm.  in  diam- 
eter. 

Station  4917, 361-0  fathoms;  1  specimen,  about  35  mm.  in  diameter. 

Station  4920, 440-0  fathoms;  1  specimen,  28  mm.  in  diameter. 

Station  5066, 211-0  fathoms;  1  specimen,  32  mm.  in  diameter. 

The  material  is  not  good  enough  to  add  much  to  the  earlier  accoimts, 
but  it  is  interesting  as  further  evidence  of  the  invariable  number  32, 
of  tentacles,  of  which  the  interradial  in  each  octant  is  always  the 
smallest;  and  because  one  specimen  shows  the  gonads,  the  two  which 
are  intact  being  nearly  cylindrical,  narrow  and  smooth,  and  extend- 
ing from  close  to  the  apex  nearly  to  the  margin,  much  the  condition 
observed  by  Maas  (1905).  No  otocysts  were  preserved,  but  one  is 
intact  in  a  specimen  from  the  Philippines.  The  manubrium  usually 
hangs  to  about  the  mid  level  of  the  bell,  but  may  be  contracted. 
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Genus  CROSSOTA  Vanh5fren,  1902. 

Thid  interesting  genus  was  founded  by  Vanhdffen  for  aTrachome- 
dusa,  conspicuous  for  its  dense  pigmentation,  with  8  canals,  8  sausage- 
shaped  gonads  hanging  from  the  canals  at  the  top  of  the  beU,  a  short, 
broad  manubrium,  and  several  rows  of  tentacles  of  different  ages. 
It  has  since  been  recorded  by  me  (1909a)  from  the  eastern  Pacific  expe* 
dition  of  the  Fisheries  steamer  AJbairosa.  The  original  describer  and 
Maas  (1906&)  grouped  Oroseota  with  Ptychogastria  because  of  the  ar- 
rangement of  the  tentacles,  and  I  (1909a)  followed  the  same  course, 
though  pointing  out  that  it  lacks  the  mesenteries  of  Ptyehogasitria, 
while  the  tentacles  are  not  radially  grouped.  But  my  own  studies  on 
Ptyehogastria  (1909c)  have  convinced  me  that  Crossoia  has  no  relation- 
ship with  it,  because  the  gonads  in  PtychogoBtria  are  developed  in  the 
walls  of  the  manubrium,  whereas  in  Oroascta  they  are  borne  on  the 
radial  canals.  Mayer  (1910)  groups  the  genus  with  HaUcreas  and 
Botrynema;  but  in  Crosaota  the  manubrium  is  highly  organized,  with 
distinct  digestive  and  labial  portions,  while  the  tentacles,  as  the  present 
series  shows,  are  of  the  usual  Trachynemid  type,  instead  of  having  a 
distal  spine  such  as  is  characteristic  of  HcAicreas.  In  the  original 
species  of  the  genus,  hrunnea,  the  tentacles  are  in  several  rows,  but 
in  a  new  species  in  the  collection  this  arrangement  is  less  developed, 
and  in  yoimg  stages  (p.  49)  the  tentacles  are  in  a  single  row. 

With  these  facts  in  view,  I  have  no  doubt  that  the  phylogenetic 
relationship  of  Oroseota  is  with  the  Trachynemidae,  and  especially  with 
such  genera  as  Aglan(ha  and  Aglatmif  which  it  resembles  in  its  sense 
organs,  its  gonads,  and  its  manubrium,  and  from  which  it  differs  only 
in  the  arrangement  of  tentacles  in  the  adult. 

Two  species  of  Crossata  were  described  by  Vanhdffen,  hrunneaf  the 
type,  and  norvegica;  the  only  difference  between  the  two  being  that 
the  latter  was  of  a  brighter  red  color  than  brurmea  and  that  it  had 
gonads,  though  smaller;  distinctions  so  slight  that  both  Mayer  (1910) 
and  I  (1909a)  have  classed  norvegica  as  a  synonym  of  brwnnea.  But  the 
present  collection  shows  that  I  went  too  far  in  uniting  them  unequivo- 
cally, for  it  contains  a  large  and  excellently  preserved  series  from  Ber- 
ing Sea,  all  of  the'*  norvegica^'  type;  and  though  thedifferences  between 
them  and  brunnea  are  slight,  the  characters  separating  them  from  the 
latter  are  exactly  those  to  which  Vanhdffen  called  attention;  that  is, 
rather  bri^t^  color  and  the  presence  of  gonads  in  smaller  speci- 
mens, to  which  I  may  add  fewer  tentacles  at  maturity.  Now  these 
differences  are  so  slight  that  they  may  be  evidence  of  nothing  more 
important  than  swarm  variation  such  as  is  so  prevalent  in  Aequorea. 
But|  on  the  other  hand,  the  appearance  of  typical  norvegica  in  cold 
waters  far  removed  from  its  type  locality  seems  rather  to  suggest  that 
it  may  be,  a  stable  form.    Belore  we  can  answer  the  question  defi- 
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nitely  one  way  or  the  other  many  more  Crossotas  from  various  locali- 
ties must  be  studied  with  an  eye  to  their  variation.  And  as  nor- 
vegica  is  very  much  closer  to  brunnea  than  is  either  of  the  two  new 
species  in  the  collection,  the  wisest  course  is  to  class  it  for  the  present 
as  a  variety  of  the  former. 

The  two  new  species  agree  with  brunnea  in  their  general  form,  in  the 
structure  of  the  gonads,  in  the  arrangement  of  the  tentacles  in  several 
rows,  and  one  of  them  at  least  in  the  structure  of  the  sensory  clubs; 
but  the  gonads  in  both  are  borne  at  or  below  the  mid-level  of  the  bell 
in  the  adult  instead  of  near  the  apex,  while  one  has  a  gelatinous 
peduncle.  The  presence  of  a  peduncle  is  so  important  a  character 
that  it  might  be  made  the  basis  of  a  new  genus.  But  it  seems  to  me 
that  to  do  so  would  tend  to  obscure  the  obvious  afl^ty  of  the 
medusa  in  question  to  the  other  species  of  Crossota^  and  that  it  is  there- 
fore wiser  to  refer  it  to  that  genus.  Pigmentation,  too,  helps  to  sepa- 
rate one  of  them  in  which  it  is  restricted  to  the  manubrium. 

The  four  members  of  Crosaota  may  be  summarized  as  follows: 

A.  No  peduncle. 

1.  Gonads  hanging  from  canals  close  to  apex.    Subumbrella  pigmented. 

a.  Gonads  i^pear  fiist  when  bell  is  about  16  mm.  in  diameter bnametL 

h.  Gonads  visible  in  specimens  only  80  mm.  in  diameter 

hnmnea,  var.  norvegiau 

2.  Gonads  hanging  from  radial  canals  at  about  the  mid-level  of  beU.    Manubrium 

heavily  pigmented,  but  subumbrella  unpigmented t aJJbay  new  species. 

B.  Manubrium  situated  on  a  gelatinous  peduncle;  gonads  at  fx  below  mid-level  of 

bell;  subumbrella  pigmented pedunculala^  new  species. 

CR08S0TA  BRUmiBA  VanhaHto,  far.  NORVSOICA  VaahMEtn. 

Cro9wta  norvegioa  Vaxh5ffbn,  19026,  p.  76.— Matbr,  1910,  p.  396,  fig.  249. 
Cro$9oUi  brunnea  (part)  Bioblow,  1909a,  p.  135. 

Station  4758,  300-0  fathoms;  5  good  specimens. 

Station  47^9,  300-0  fathoms;  7  fragmentary  specimens. 

Station  4760,  300-0  fathoms;  12  specimens. 

Station  4763,  300-0  fathoms;  23  specimens. 

Station  4764, 1,130-0  fathoms;  3  specimens. 

Station  4766,  300-0  fathoms;  38  specimens. 

Station  4767,  300-0  fathoms;  15  specimens. 

Station  4793,  300-0  fathoms;  33  specimens. 

Station  4797,  300-0  fathoms;  1  specimen. 

Station  4800,  300-0  fathoms;  18  specimens. 

The  specimens  range  from  4  mm.  to  22  mm.  in  diameter,  and  as  a 
whole  they  are  in  a  fair  condition,  while  one,  18  mm.  in  diameter,  is 
more  nearly  perfect  than  any  example  of  Crosaota  previously  recorded. 
They  are  thimble-ehaped,  with  a  deep  bell  and  with  the  exumbrella 
marked  by  a  large  number  of  shallow  meridional  furrows  just  as  in 
Vanhdffen's  material,  and  I  can  definitely  announce  that  the  adult 
Croesota  has  sense  clubs.    Vanhdffen  has  already  described  them  in  a 
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young  stage  about  7  mm.  in  diameter;  but  they  could  not  be  found 
in  the  adults  collected  by  the  Valdivia  nor  in  the  eastern  Pacific 
series.  Several  of  the  tentacles  of  the  best  specimen,  too,  are  intact, 
though  most  of  them  are  broken  short  off,  as  has  been  the  invariable 
rule  in  all  Crossotas  yet  described.  The  sense  clubs,  which  are  very 
smaQ  and  difiScult  to  find  among  the  closely  crowded  tentacles,  have 
a  single  terminal  concretion;  that  is,  they  are  of  the  usual  Trachyne- 
mid  type.    I  could  not  count  them. 

Teniades. — ^In  the  best  specimen  there  are  about  43  tentacles  to 
the  octant,  closely  crowded  together,  in  three  or  four  irregular  rows, 
with  the  oldest  farthest  from  the  margin,  as  described  by  Vanhdffen. 
It  is  impossible  to  distinguish  the  members  of  the  successive  series  of 
development,  but  the  ones  most  recently  formed  lie  closest  to  the 
^  margin,  and  there  are  some  so  young  that  they  are  still  mere  cirri. 
In  Vanhdffen's  large  specimens  of  brunnea  (32  mm.  in  diameter),  the 
t^tades  were  more  numerous,  up  to  84  to  the  octant,  and,  of  coiu'se, 
an  equally  large  number  n\ay  be  attained  in  norvegica,  for  we  have 
no  right  to  assume  that  any  of  the  specimens  have  reached  their  final 
dimensions.  Structurally  the  few  tentacles  which  remain  intact  are 
of  the  usual  Trachynemid  type,  being  solid,  with  a  core  consisting 
of  chordate  cells,  and  with  the  pigment  confined  to  the  entoderm.  In 
a  specimen  4  mm.  in  diameter  the  tentacles,  though  of  different  sizes, 
lie  in  a  single  row,  12, 13, 11 ,  in  three  successive  octants.  The  smallest 
specimen  with  gonads  is  11  mm.  in  diameter;  in  specimens  15-20  nmi. 
they  are  almost  as  long  as  the  manubrium.  In  the  eastern 
Pacific  series  of  brunnea  the  smallest  specimen  with  gonads  is  17  mm. 
m  diameter;  and  even  in  this  one  they  are  only  minute  swellings  on 
the  radial  canals. 

Cclar. — ^The  entire  subumbrella,  manubrium,  and  gonads  are  so 
heavily  pigmented  with  chocolate-brown  as  to  be  practicaUy  opaque. 
The  tentacles,  too,  are  reddish-brown,  the  tint  being  rather  brighter 
than  in  the  eastern  Pacific  specimens  of  brunneay  or  in  Vanhdffen's 
(1902&)  figure  of  the  latter.  The  manubrium  agrees  with  Vanhdffen's 
account,  being  sessile  and  much  contracted  in  all  the  specimens. 

One  of  the  interesting  things  which  the  series  shows  is  that  the  pig- 
mentation is  as  general  and  as  dense  in  specimens  4  and  5  mm.  in 
diameter  as  it  is  in  larger  ones. 

CROSSOTA  ALBA,  new  VMlai. 

Plate  3,  figs.  &-12. 

Type.— Cat.  No.  31066,  U.  S.  N.  M. 
Station  4920,  300-0  fathoms;  1  specimen,  type. 
Station  6050,  300-0  fathoms;  1  specimen. 

The  specimens  are  both  about  22  mm.  in  diameter  by  18  mm.  high, 
with  deep  bell  cavity  and  comparatively  thin  gelatinous  substance. 
e9077*^Proc.N.M.  vol.44— 13 4 
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While  neither  is  perfect,  the  type  having  lost  the  musculature  over 
most  of  the  subumbrella,  the  two  together  give  a  good  idea  of  the 
species.  The  exumbrella  is  furrowed  by  a  large  number  of  shallow 
meridional  grooves,  just  as  it  is  in  C.  hmnnea;  indeed,  this  seemingly 
trivial  feature  is  characteristic  of  the  whole  genus. .  The  entire  sub- 
umbrella,  as  shown  by  the  specimen  from  station  5050,  is  clothed  with 
a  powerful  musculature  of  circular  fibers,  and  the  rather  broad  velum 
is  also  very  muscular. 

The  manubrium  in  the  type  ia  about  9  mm.  long  by  1.5  mm.  broad, 
cylindrical,  sessile  on  the  subumbrella  (that  is,  without  peduncle), 
and  the  mouth  is  surrounded  by  four  pointed  lips  (pi.  3,  fig.  9).  Di- 
gestive and  labial  portions  are  sharply  defined  by  the  fact  that  the 
pigmentation  is  limited  to  the  former.  In  the  other  specimen  the 
manubrium  is  much  contracted  (pi.  3,  fig.  11). 

The  eight  sausage-shaped  gonads,  which  hang  free  in  the  bell 
cavity,  being  attached  only  at  one  end,  are  situated  on  the  radial 
canals  only  about  one-third  of  the  meridional  distance  above  the  mar- 
gin (pi.  3,  figs.  9, 11)  and  fortunately  they  are  so  well  preserved  that 
there  is  no  doubt  about  their  form  and  location. 

Marginal  organs, — Most  of  the  tentacles  are  broken  short  off  in 
both  specimens,  but  their  stumps  are  well  preserved  in  both,  and  they 
are  especially  clear  in  the  type,  which  is  not  contracted  at  all.  The 
tentacles  are  arranged  in  three  irregular  rows  (pi.  3,  fig.  10)  as  in  C 
hrunnea,  the  oldest  being  farthest  from,  the  youngest  closest  to,  the 
margin,  and  each  tentacle  root,  of  course,  connects  with  the  circular 
canal.  In  the  type  there  are  large  stumps  opposite  five  of  the  radial 
canals,  but  none  to  correspond  with  the  other  three.  The  number 
of  tentacles  per  octant  is  23,  24,  24,  17,  22,  25,  20,  24,  a  total  of  179, 
that  is,  only  about  one-third  as  many  as  in  C7.  brunnea  of  about  the 
same  size.  The  few  tentacles  which  are  not  broken  off  are  soft  and 
so  much  damaged  that  there  is  nothing  to  ^y  about  them  except  that 
they  evidently  do  not  have  any  distal  spine-like  portion. 

The  sense  dubs  (pi.  3,  fig.  12)  are  small,  and  each  contams  a  single 
terminal  concretion.  They  were  seen  in  both  specimens,  but  evi- 
dently most  of  them  had  been  lost,  so  all  I  can  say  as  to  their  number 
is  that  they  were  apparently  not  more  than  half  as  numerous  as  the 
tentacles. 

Color. — The  digestive  portion  of  the  manubrium  is  chocolate- 
brown,  so  densely  pigmented  that  it  is  almost  black.  So  far  as  can  be 
seen  from  surface  views  (I  did  not  wish  to  section  either  of  the  speci- 
mens) the  pigmentation  is  purely  entodermic.  The  lips  are  not  pig- 
mented. Except  for  the  manubrium,  the  animal  is  colorless,  though 
the  subumbral  musculature  is  highly  iridescent. 
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CR08S0TA  PBDTTNCULATA,  IMW  ^tdai. 
Plate  3,  fig.  13. 

Fiflheries  steamer  Albatross  station  3066,  June  13, 1889,  46^  26'  N. 
124**  26'  W.  (just  north  of  the  mouth  of  the  Columbia  Kiver),  50-0 
fathoms;  4  specimens,  respectively  14,  19,  24,  and  25  mm.  in  diam- 
eter. 

Type.— Cht.  No.  31057,  U.  S.  N.  M. 

These  specimens,  from  the  collection  of  the  United  States  National 
Museum,  had  been  in  alcohol  for  over  20  years  when  they  came  into 
mjr  hands,  and  they  are  not  in  good  condition.  But  fortunately  they 
show  their  more  Important  anatomical  features  clearly. 

In  general  form,  and  in  the  extent  of  their  pigmentation,  they 
resemble  C.  brunnea  so  closely  that  I  had  no  doubt  I  was  dealing  with 
that  species  until  I  observed  the  location  of  the  gonads  and  the  pe- 
duncle on  which  the  manubrium  is  borne.  The  exumbrella,  as  in 
Imnneaj  is  ribbed  with  numerous  fine  meridional  furrows,  while  both 
subumbrella  and  velum  are  very  musctdar. 

Minuhrium. — ^In  the  two  specimens  in  which  it  is  intact  the 
manubrium  is  flask-shaped,  situated  at  the  end  of  a  short  cylin- 
drical neck.  On  dissection  it  proved  that  the  neck  is  a  solid  gelati- 
nous pedimcle,  though  it  is  not  readily  identifiable  as  such  from  a 
surface  view,  because  it,  like  the  rest  of  the  subumbrella,  is  densely 
pigmented.  On  sectioning  the  digestive  apparatus  lengthwise  it  is 
evident  that  the  peduncle,  about  5  mm.  long,  is  cylindrical,  and 
the  eight  radial  canals  can  be  followed  lengthwise  over  it,  just  as 
m  A^aniha.  The  manubrium  itself  is  much  contracted,  but,  so  far 
as  can  be  seen,  it  resembles  the  corresponding  organ  in  C.  brunnea. 

Gimads. — ^The  gonads  are  sausagenshaped,  attached  by  the  upper 
end  only,  and  hanging  free  in  the  bell  cavity,  as  in  other  Crossotas. 
In  the  smallest  specimen  (14  mm.)  they  are  attached  to  the  canals 
about  one-third  of  the  meridional  distance  below  the  apex;  in  the 
19  mm.  specimen  they  are  at  about  the  mid-level  of  the  subum- 
broUa  (pi.  3,  fig.  13);  and  in  the  25  mm.  specimen  they  are  about 
one-third  of  the  meridional  distance  above  the  margin.  Apparently, 
then,  the  gonads  become  progressively  lower  and  lower  with  the 
growth  of  the  belL 

Tentades. — ^The  tentacles  are  very  closely  crowded  together,  in 
three  or  four  irregular  rows,  the  oldest  and  largest  being  farthest 
from  the  margin,  jiist  as  in  C^.  brunnea.  In  the  smallest  specimen 
there  are  about  75  to  the  octant;  in  the  19  mm.  one,  upward  of  80. 
In  the  largest  they  are  too  much  damaged  to  count.  In  aU  of  the 
specimens  there  are  a  few  very  yoimg  ones,  on  the  margin.  No 
seose-dube  could  be  detected. 

CoUrr. — ^The  color  is  not  very  well  preserved,  but  it  apparently 
was  of  much  the  same  reddish-brown  as  i;^  (7.  brvm,neai  and   the 
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pigmentation  covered  the  entire  subumbreUa^   though  now  it  is 
intact  over  occasional  patches  only. 

Family  HALICREASIDAE  Fewkes,  1886. 

Family  HALIOREIDAE  V&nh5ffen,  19026. 

HAUCRBAS  PAPILLOSX7M  Vanhftbii. 

?  Haliereaa  minimum  Fewkes,  18826,  p.  306;  1886,  p.  963,  pi.  8. 

Ealtcreaa  papUhmm  Vanh5ffen,  19026,  p.  68,  pi.  9,  figs.  7,  8;  pi.  11,  fig.  30. — 
Maa8,  1905,  p.  67,  pi.  10,  fig.  70;  pi.  11,  fig.  71.— Bioblow,  1909a,  p.  138, 
pi.  3,  fig.  3;  pi.  34,  figs.  1-3,  5,  8, 10,  11.— Mayer,  1910,  p.  391. 

Halicreas  papillosum^  var.  arUarcticum  Browne,  1908,  p.  237. 

Station  4774,  depth  ?;  1  specimen,  25  mm.  in  diameter;  frag- 
mentary. 

Station  4780,  1046-0  fathoms;  3  specimens,  28-30  nmi.  in  diam- 
eter; fn^gmentary. 

Station  4797,  682-0  fathoms;  1  specimen,  30  mm.  in  diameter; 
fragmentary. 

Station  4800,  300-0  fathoms;  1  specimen,  16  mm.  in  diameter; 
fragmentary. 

Station  6064,  300-0  fathoms;  2  specimens,  36  mm.  in  diameter; 
fragmentary. 

Although  the  specimens  are  aU  more  or  less  fragmentary,  ihey 
are  interesting  as  corroborating  my  earlier  account  of  the  tentacles, 
several  of  which  clearly  show  the  soft  proximal  and  stiff  spine-like 
distal  portion  (1909a),  and  especiaUy  since  they  show  that  the 
characters  on  which  Browne  (1908)  based  his  var.  arUarcHcwin — 
that  is,  presence  of  tubercles  on  the  central  projection  of  the  exum- 
brella — ^is  merely  an  individual  variation,  for  the  projection  is  smooth 
in  two  specimens,  tuberculous  in  a  third. 

Genus  BOTRYNEMA  Browiie,  1908. 

AUoionema  Hartlaub,  1909. 

This  genus,  in  which  the  tentacles  are  in  groups,  is  so  far  known 
from  a  single  specimen  from  the  Antarctic,  the  type  of  B.  brueei 
Browne  (1908) ;  and  from  5  described  almost  simtdtaneously  by  Hart- 
laub (19096)  from  the  Arctic  Ocean  alls  AUoionema  eUinorae. 

Four  specimens  in  the  Albatross  collection  likewise  belong  to 
Botrynema,  and  are  indistinguishable  from  eUinorae.  The  latter 
and  hrucei  are  closely  allied  to  each  other,  the  only  apparent  differ- 
ences being  that  in  hrucei  the  margin  is  cleft  into  lobes  and  that  the 
perradial  tentacles  lie  in  exumbral  gA)oves.  But  until  more  speci- 
mens of  the  Antarctic  hrucei  are  studied,  it  is  impossible  to  teU 
whether  these  slight  differences  are  significant,  or  whether  they  are 
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merely  evidence  of  contraction  or  of  individual  variation.    In  the 
meantime  both  species  may  be  retained  provisionally. 

Plate  4,  figs.  1-4. 
BOTRTHSMA  BLLIH OSAB  (Hntlaisb). 

Station  4760,  300-0  fathoms;  3  specimens,  10-13  mm.  in  diameter. 

Station  4763,  300-0  fathoms;  1  specimen,  11  mm.  in  diameter. 

Station  4764,  1130-0  fathoms;  1  specimen,  8  mm.  in  diameter. 

The  specimens  are  more  or  less  fragmentary  except  one,  which  is  in 
i^y  good  condition  except  that  most  of  the  tentacles  are  broken 
abort  off. 

A  good  account  of  this  species,  with  excellent  figures,  has  been 
given  by  Hartlaub. 

Our  best  specimen  (pi.  4,  fig.  1)  is  13  mm.  in  diameter  by  about 
9  mm.  high,  the  bell  cavity  moderately  deep,  the  gelatinous  sub- 
stance thin  at  the  margins,  but  thickened  to  form  arounded  prominence 
or  knob  at  the  apex;  in  Irucei,  likewise,  there  is  a  gelatinous  knob. 
Apparently  the  subumbrella  is  not  especially  musciilar;  buttheveltmi, 
which  is  80  broad  that  it  fills  the  entire  opening  of  the  bell  in  the  pre- 
served state,  is  provided  with  an  unusually  well  developed  series  of 
circular  fibers. 

The  eight  radial  canals  are  broad  and  flat,  as  in  other  Halicreasidae, 
and  the  corresponding  gonad  is  represented  on  each  one  by  a  broader 
region  near  the  jtmction  with  the  manubrium.  Apparentiy  the 
specimens  are  all  immature,  for  the  walls  of  the  canals  in  the  sexual 
regions  are  but  littie  thickened  as  yet. 

The  manubritmi  is  broad,  shallow,  and  of  the  same  general  appear- 
ance as  in  other  Halicreasidae;  the  mouth,  wide  open  at  present,  is 
surrounded  by  a  simple,  unfolded,  circular  lip. 

Marginal  organs. — ^The  margin  is  not  lobed  as  it  is  in  hrucei,  but 
is  smooth,  just  as  Hartiaub  found  it.  There  are  8  single  perradial 
tentacles  and  16  adradial  tentacle  groups  (pi.  4,  fig.  2),  with  from  7-11 
tentacles  in  each  group,  and  tentacles  of  different  ages,  as  identi- 
fied by  the  length  of  their  stumps,  being  arranged  in  a  continuous 
series,  the  oldest  at  one  end  of  the  group,  the  youngest  at  the  other. 
In  the  groups  of  tentacles  flanking  four  alternate  radial  canals,  the 
oldest  tentacles  are  next  to  the  perradius;  in  the  other  four  pairs  of 
groups  the  youngest  (shortest)  tentacle  stumps  are  nearest  the 
perradius.  Thus,  following  aroimd  the  margin,  the  two  groups  in 
any  octant  show  the  one,  those  in  the  next  octant  the  other  arrange- 
ment. And  this  same  arrangement  was  traced  by  Hartiaub.  In 
hrucei  the  longest  basal  ends  are  next  the  perradius  in  the  group 
figured  by  Browne  (1908),  "but  in  some  of  the  other  groups  the  short- 
est basal  end  occupies  this  position''  (Browne,  1908,  p.  240).    It  was 

AOoiontma  ellinorae  Habtlaub,  1909a,  p.  8,  pi.  76,  fi^s.  3,  4,  6. 
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not  dear,  however^  whether  there  was  a  regular  alternation  in  this 
respect,  such  as  is  so  evident  in  eUinarae.  All  of  the  tentacles  are 
broken  off. 

Sensory  dubs. — ^The  sense  dubs  closely  resemble  those  of  Halicreas. 
They,  like  the  tentades,  are  grouped,  lying  in  the  perradial  regions  in 
the  space  between  the  two  tentade  groups  which  flank  each  radial 
canal,  three  in  each  group  (Hartlaub  shows  four).  Each  dub  con- 
sists of  an  ectodermic  sheath,  and  a  clear  entodermic  core  (pi.  4,  fig.  4), 
but  the  boundaries  and  nudei  of  the  entodermic  cells  which  were 
visible  in  the  dubs  of  HaUcreaa  (1909a,  pi.  33,  fig.  8)  could  not  be 
made  out  here,  and  none  of  them  now  contain  otoliths. 

Color. — ^In  formalin  the  manubrium  and  canals  are  pale  reddish- 
brown. 

Family  GERYONIDAE  Eschscholtz,  1829. 

Genus  LIRIOPE  Lesson,  1843. 

The  "spedes"  of  Liriope,  like  those  of  most  other  oceanic  medusae 
common  enough  to  find  their  way  often  into  literature,  have  long  been 
a  fertile  fidd  for  discussion.  Various  characters  have  been  used  as  the 
basis  for  specific  separation,  but  as  a  historical  survey  would  be  out- 
side the  fidd  of  the  present  paper,  it  will  sulffice  to  say  that  the  only 
one  which  has  stood  the  test  of  time  is  the  shape  of  the  gonads;  and 
even  this  one  must  be  used  with  due  regard  to  the  changes  in  form 
assimied  by  these  organs  during  their  growth. 

All  the  Liriopes  in  the  present  collection  belong  to  the  type  with 
triangular  gonads  which  I  have  called  tetra'phyUa,  but  for  which 
Maas  (1909)  uses  the  name  rosacea  (he  applies  tetraphyUa  to  a  form 
with  rounded  or  oval  gonads  dose  to  the  ring  canal,  which,  as  he 
points  out,  is  the  same  as  the  eastern  Pacific  form  with  similar 
features,  which  I  left  mmamed). 

In  the  eastern  Pacific  collection  I  found  a  growth  series  connecting 
specimens  with  triangular  gonads  with  the  large  specimens  in  which 
the  gonads  are  pentagonal  {compacta,  Maas),  and  as  there  is  a  contin- 
uous series  of  stages  in  growth  from  the  triangular  to  the  pentagonal 
form,  correlated  with  a  general  increase  in  bodily  size,  it  is  fairly 
demonstrated  that  the  latter  is  an  older  stage  of  the  former.  Maas, 
too,  in  his  most  recent  communication  on  the  Indo-Pacific  Liriopes 
(1909),  no  longer  distinguishes  sharply  between  the  two,  if  I  read 
him  aright. 

The  Liriope  with  triangular  gonads  is  recorded  from  the  Atlantic  by 
Vanh6ffen,  Maas,  and  Mayer;  and  I  myself  have  studied  numerous 
specimens  of  this  type  from  the  West  Indies,  so  it  is  evidently  at 
home  in  the  warm  waters  of  all  three  great  oceans,  though,  according 
to  Maas,  it  is  not  yet  known  from  the  Mediterranean.  As  Van- 
hoffen  pointed  out  (19026),  this  triangular-gonad  form  merges  into 
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the  ''heart-shaped/'  a  fact  which  I  have  been  able  to  corroborate 
on  the  eastern  Pacific  series.  Therefore  all  Liriopes  with  triangular 
or  heart-shaped  gonads,  which  may  finally  become  pentagonal,  are 
best  miited  in  one  species.  Hartlaub  (1909&),  it  is  true,  recognizes 
a  second  species  with  triangular  gonads,  under  the  nsjoae L.haeckdi 
Gotte,  but  neither  of  the  characters  by  which  he  characterizes  it, 
i.  e.,  long  pedimde,  and  gonads  dose  to  the  circular  canal,  seem  to 
deserve  the  importance  he  gives  them,  because  the  first  is  subject  to 
great  individual  variation  (at  least  in  preserved  series),  and  the  second 
is  probably  a  growth  character. 

My  use  of  the  name  tetraphylUif  instead  of  rosacea,  for  the  spedes 
with  ATignUr  gonads,  is  warranted,  I  believe,  by  the  fact  that  the 
figure  of  the  former,  the  oldest  Liriope  (Chamisso  and  Eysenhardt 
(1821,  pi.  27,  fig.  2)  has  distinctly  triangular  gonads,  the  outline  being 
fully  as  pronoimced  as  it  is  in  the  Eschscholtz  figure  of  rosacea  (1829, 
pi.  11,  fig.  2).  It  is  therefore  incorrect  to  use  tetraphyUa  for  a 
Liriope,  the  distinguishing  character  of  which  is  that  its  gonads  are 
not  triangular. 

This  leaves  the  Indo-Pacific  form  with  oval  gonads,  which  both 
Maas  (1905)  and  I  (1909a)  have  studied,  without  a  name;  and  I  am 
content  to  let  it  remain  so  imtil  some  student  can  determine  its  rda- 
tionship  to  the  numerous  Atlantic  "spedes"  of  similar  character, 
with  some  of  which  it  is  imdoubtedly  identical. 

URIOPB  TBTRAPHTLLA  (ChunliM  and  ByMnhaidt). 
Oeryonia  tetraphylla  Chamisao  and  Eysenhardt,  1821,  p.  357,  pi.  27,  fig.  2. 

(For  synonymy,  see  Bigelow,  1909a,  p.  112,  with  the  exception  that  L,  tetraphylla 
Maas  was  wrongly  included,  as  pointed  out  above.) 

Station  4827,  surface;  19  specimens,  2-7  mm.  in  diameter. 

Station  4864,  surface;  4  specimens,  2-7  mm.  in  diameter. 

Station  4889,  surface;  15  specimens,  4-10  mm.  in  diameter. 

Station  4920,  300-0  fathoms;  6  specimens,  8-15  mm.  in  diameter. 

Station  4927,  surface;  7  specimens,  6-12  mm.  in  diameter. 

Station  4955,  surface;  about  20  specimens. 

Station  4978,  surface;  9  specimens. 

Station  5081,  surface;  2  specimens,  13  and  16  mm.  in  diameter. 

The  series,  which  as  a  whole  is  in  good  condition,  is  of  interest  as 
illustrating  the  variability  of  the  species  and  the  impossibility  of  draw- 
ing any  exact  parallel  between  gonad-f  orm  and  general  size.  Among 
the  larger  ones  both  triangular  gonads  and  pentagonal  ones,  in  con- 
tact with  one  another  and  consequently  truncated,  are  to  be  seen. 
One  specimen  of  12  mm.  has  three  pentagonal,  one  triangular.  All  of 
the  specimens  have  gonads,  as  might  be  expected,  for  these  organs 
appear  when  a  diameter  of  3-4  mm.  ia  reached  (Maas,  1909) ;  and  they 
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are  angular  in  all,  except  a  few  of  the  smallest  which  are  badly 
crumpled.  This,  too,  was  to  be  expected,  because  though  they  are 
oval  when  they  first  appear,  both  Maas  (1909)  and  I  (1909a)  have 
found  that  they  are  already  triangular  in  specimens  of  5-6  mm. 

Genus  GERYONIA  P^ron  and  Lesueur,  1809. 

OSRYONIA  PROBOSCmALIS  (VonkU)  BKhichoKi. 

Medusa  proboscidalis  FobskIl,  1775,  pi.  36,  fig.  1, 1776,  p.  108. 

(For  synonymy,  see  Bigelow,  1909a,  p.  116,  and  Mayer,  1910,  p.  425.    To  the  latter  add 
Geryones  elephas  Haeckel,  1879,  p.  294,  pi.  18,  fig.  7.) 

Station  4948,  65(M)  fathoms;  1  specimen,  25  mm.  in  diameter;  frag- 
mentary. 

Station  4952,  surface;  1  specimen,  22  mm.  in  diameter;  fragmen- 
tary. 

Both  of  the  specimens  are  hexamerous;  that  is,  they  have  the 
normal  number  of  radial  canals.  This  is  worth  noticing  only  because 
the  species  is  very  variable,  examples  with  5  or  7  canals  often  being 
observed. 

Order  NARCOMEDUSAE. 

Family  CUNINIDAE '  Bigelow 

Family  CUNANTHIDAE  Haeckel  (1879)  (Maaa  1904a,  Bigelow  1909a.) 

Genus  SOLMISSUS  Haeckel,  1879. 

Solmissus  Maas  (1904),  Bioelow  (1909a),  Mater  (1910). 

Genus  SOLMARIS  Vanhoffen  (1908)  [part]. 

This  genus,  and  VanhoflFen's  treatment  of  the  forms  involved,  is 
discussed  in  detail  in  my  account  of  the  Philippine  Medusae,  collected 
by  the  Fisheries  steamer  Albatross,  and  as  that  paper  will  probably 
appear  before  this  one  does,  it  would  be  a  needless  repetition  to  go  into 
the  matter  here  further  than  to  point  out  that  Vanhoffen  has  com- 
bined two  totally  distinct  genera  under  the  name  Solmaris,  and  that 
his  statement  that  all  Solmarids  have  gastric  pockets  is  based  on 
misapprehension.  That  there  are  Solmarids  without  gastric  pockets 
is  now  well  established.  Such  forms,  that  is,  those  with  neither  oto- 
porpae  nor  gastric  pockets,  have  been  described  by  Maas  (1909,  p.  34) ; 
and  both  Mayer  (1910)  and  I  have  substantiated  his  account  from 
excellent  specimens  of  the  weU-known  Sohnaris  Jlavescens  from  the 
Mediterranean. 

The  present  collection  contains  several  specimens  of  SolmisAis,  all 
more  or  less  fragmentary,  but  still  well  enough  preserved  to  show 

1  The  name  Cananthldae^osed  b7Maas(1904)a]id  by  me  (1900a)  Is  untexiable,becauae  CKnantta  Haeokal 
is  almost  certainly  larval  Aegina. 
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that  they  probably  belong  to  the  form  which  I  described  from  the 
eastern  Pacific  as  S.  incisa  Fewkes.  It  is  distinguished  from  the  better 
known  marshdOi  and  aJhescena  by  its  much  more  numerous  antimeres 
and  less  numerous  otocysts,  as  well  as  by  its  rounded  gastric  pockets 
and  very  large  size.  Probably  8.  fdberi  and  S.  hleeJcii  of  Haeckel 
are  synonyms  of  indaa  (Bigdow,  1909a,  p.  64),  and  the  Solmaris 
rhodolama  of  Vanhdffen  (1908),  which  likewise  has  a  large  number 
of  tentacles,  can  not  be  distinguished  from  incisa,  so  far  as  his  brief 
account  of  rather  fragmentary  specimens  shows. 

SOLMISSUS  m CISA  (V»wkM). 

Sohnaris  ineua  Fbwkbs,  1886,  p.  954,  pi.  9.— Bioblow,  1909a,  p.  67,  pi.  21,  figs. 

1-3,  5.— Matbr,  1910,  p.  483 
8olmt$ius  fdberi  Habckbl,  1879,  p.  350. 
8olmi$9U9  hlukii  Habckbl,  1879,  p.  351. 
7  Sohnaris  rhodoUma  VanhOffsn,  1908,  p.  60,  pi.  1,  fig.  5  (not  Brandt,  1838). 


The  series  gives  the  following  data: 


station. 

Depth, 
tethonu. 

Number  of 
specimens. 

Diameter,  mm. 

Number  of  tentacles. 

47W 

2708-0 

48 

22 

47(i0 

800-0 

50 

23 

4768 

800-0 

40  and  103 

20  and  35 

4775 

800-0 

44 

23 

4785 

800-0 

45 

19 

47W 

800-0 

76,60,65,75,112 
4^ 

40,31,34,35,35 

5058 

800-0 

24 

5063 

80(M) 

43 

19 

Fragments  probably  belonging  to  this  species  were  taken  at  sta- 
tions 4758,  4766,  4767,  4774,  and  4797,  in  the  trawl  or  in  "interme- 
diate" hauls. 

The  specimens  are  all  in  poor  condition,  being  variously  torn  and 
distorted,  with  the  entire  lower  wall  of  the  gastric  system  torn  away, 
except  around  the  margins  of  the  gastric  pockets  and  in  the  septal 
r^ons  separating  them.  Consequently  I  can  add  little  to  my  pre- 
vious account. 

The  most  valuable  thing  about  the  series  is  the  data  which  it 
affords  as  to  the  number  of  antimeres  and  tentacles.  In  the  eastern 
Pacific  series  they  ranged  from  16  to  31  in  specimens  10-68  mm.  in 
diameter,  all  the  large  ones  (17  mm.  or  upward)  having  upward  of 
20.  And  Vanhdffen's  specimens  of  71,  76,  and  82  mm.,  which  prob- 
ably belong  here,  had  30,  28,  and  29,  respectively. 

These  numbers,  together  with  those  listed  above,  show  that  the 
tentacles  increase  irregularly  with  growth  (a  specimen  of  45  mm.  has 
19,  another  smaller  one,  of  43  mm.,  has  24),  and  that  in  large  speci- 
mens there  are  always  many  more  tentacles  than  in  either  marshdUi 
or  cXbtscena,  for  both  of  which  16  is  the  maximum  yet  recorded. 

No  otocysts  were  found,  but  the  pads  on  which  these  organs  were 
situated  are  preserved  in  a  few  antimeres  of  the  largest  specimens,  the 
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number  varying  from  2-4  to  the  antimere.  This  is  the  same  number 
which  I  counted  in  the  eastern  Pacific  specimens  (2-3  to  the  anti- 
mere,  .1909a,  p.  69),  and  Haeckel's  specimens,  too,  had  very  few  (1-3 
to  the  lappet).  In  marshoM  and  albescens  there  are  many  more 
otocysts  in  each  antimere,  up  to  15  having  been  recorded  for  the 
former  and  10  for  the  latter. 

Genus  CUNINA  Bschscholtz,  1829. 

CUNm A  PS&BGItZNA  Blgttlow. 

Cunina  peregrina  BiosLow,  1909a,  p.  59,  pi.  1,  fig.  6;  pi.  15,  figs.  1,  2;  pi.  28, 
figs.  1-7;  pi.  45,  fig.  8. 

Station  4978,  surface;  1  specimen,  in  fair  condition. 

C.  peregrina  has  been  recorded  from  Japan  by  Maas  (1909). 

Family  AEGINIDAE  Gegenbaur,  1856. 

Genus  AEGINA  Bschscholtz,  1829. 

Semw  Maas  (1904,  1905),  Bioslow  (1909a). 

Recent  studies  by  VanhdflFen  (1908)  and  by  Maas  (1909),  and  my 
own  examination  of  the  Fisheries  steamer  AlbcUross  Philippine  col- 
lection have  shown  that  my  union  (1909a)  of  A.  rosea  with  A.  dtrea . 
was  incorrect,  because  the  former  is  separated  from  the  latter  both 
by  color  and  by  the  important  fact  that  the  eight  gastric  pouches 
(four  double  pouches)  are  not  further  subdivided  even  in  large  speci- 
mens, whereas  in  dtrea  each  is  deeply  notched  at  the  margin  at 
maturity.  And  the  difference  has  been  established  on  sufficiently 
large  numbers  of  specimens  to  show  that  it  deserves  recognition. 

The  eastern  Pacific  collection  was  all  of  the  dtrea  type  except  for 
one  specimen  which  had  four  gastric  pockets  alternating  with  the 
four  peroniae,  and  which  I  made  the  basis  of  a  new  species,  A.  alter- 
Turns.  But  the  present  series  shows  that  this  specimen  was  merely 
an  abnormal,  or  perhaps  regenerated,  rosea,  and  the  name  must 
therefore  be  abandoned.  It  is  probable  that  all  the  Aeginas  yet 
described  belong  either  to  rosea  or  to  dtrea,  for  A.  rhodina  Haeckel, 
recently  redescribed  by  Mayer  (1910),  agrees  with  rosea  in  its  gas- 
tric pouches;  the  large  specimens  recorded  by  Haeckel  were  no 
doubt  rosea;  the  small  one,  of  7  mm.,  studied  by  Mayer,  might 
equally  well  be  the  young  of  rosea  or  of  dtrea.  Vanhoffen's  hictea 
is  separated  from  rosea  only  by  the  absence  of  color  over  the  gas- 
tric system,  and  his  hrunTtea  by  the  brown  color  of  the  stomach. 
These  are  known  from  one  specimen  each;  far  too  little  material  to 
show  that  these  color  differences  have  any  phylogenetic  meaning. 
Even  if  we  leave  these  three  forms  out  of  account,  rosea  and  dtrea 
are  both  known  from  the  Atlantic  as  well  as  from  the  Indo-Pacific 
(Maas,  1909;  Vanhdffen,  1908). 
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ABOINA  ROSBA  BKrhichoMi, 

Aegina  rosea  Eschscholtz,  1829,  p.  115,  pi.  11,  fig.  4. — ^VanhOffbn,  1908,  p.  48, 
pi.  7,  figs.  1,  2;  pi.  9,  figs.  16-19.— Maas,  1909,  p.  35. 
Aeffina  aUemam  Bioblow,  1909a,  p.  74,  pi.  17,  fig.  1. 

.  Station  4761,  1973-0  fathoms;  1  specimen,  35  mm.  in  diameter. 

Station  4774,  567-0  fathoms;  1  specimen,  40  mm.  in  diameter. 

Both  are  rather  fragmentary. 

Tlie  large  specimen  agrees  so  well  with  my  A.  dUemana,  except 
that  it  has  five  antimeres,  that  I  had  no  doubt  at  first  that  I  was 
dealing  with  a  second  representative  of  that  species,  and  consequently 
that  its  validity  was  fairly  weU  assured.  But  when  I  examined  the 
smaller  one  I  saw  at  once  that  this  was  not  the  case.  The  distinctive 
feature  of  aUemans  was  that  it  had  four  gastric  pouches  alternating 
with  the  canals,  and  not  divided  at  all  in  the  interradii,  and  this  is 
exactly  the  condition  in  the  specimen  from  station  4761.  But  in  the 
other,  which  has  six  tentacles,  two  of  the  antimeres  have  two 
pouches  each,  discontinuous  in  the  interradii  exactly  as  in  the  other 
Aeginas,  three  have  a  single  undivided  pouch,  as  dUemana;  but  the 
sixth  gives  us  the  clue,  for  in  this  one  the  interradial  septum  sepa- 
rating the  two  pouches  has  broken  down  distally,  putting  the  two 
cavities  into  communication  with  each  other,  though  its  proximal  por- 
tion remains  intact.  The  specimen  is  so  large  that*  the  exact  state 
of  affairs  is  easily  traced,  and  the  fact  that  in  the  antimeres  in 
which  the  pouches  are  confluent  there  is  no  visible  evidence  that  a 
septum  formerly  existed  explains  my  failure  see  an  indication  of 
anything  of  the  sort  in  the  original  specimen  of  *' aUema/ns.^* 

ABOmA  CITRSA  BKhachottz. 
Aegina  cUrea  Eschsoholtz,  1829,  p.  113,  pi.  11,  fig.  4. 

(For  eynonymy,  see  Mayer,  1910,  p.  451.) 

Station  4757,  depth?;  1  specimen,  29  mm.  in  diameter,  with  four 
antimeres,  rather  fragmentary;  in  alcohol. 

Station  4978,  surface;  1  specimen,  15  mm.  in  diameter,  with  four 
antimeres. 

The  specimens  add  nothing,  except  the  record  of  occurrence,  to 
our  knowledge  of  the  species.  The  identification  rests  on  the  fact 
that  the  8  gastric  pockets  are  subdivided  into  16  by  deep  marginal 
notches,  exactly  as  in  the  eastern  Pacific  examples  (1909a). 

ABOINA,  vpedw? 

Station  4762,  50-0  fathoms;  2  specimens,  7  and  9  mm.  in  diameter. 
Station  4785, 300-0  fathoms;  3  specimens,  6  and  7  mm.  in  diameter. 
Station  4793,  300-0  fathoms;  4  specimens,  5-8  mm.  in  diameter. 
Station  4797,  300-0  fathoms;  2  specimens,  6  and  10  mm.  in 
diameter. 
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Station  4805,  200-0  fathoms;  2  specimens,  7  and   10  mm.  in 
diameter. 
Station  4806,  200-0  fathoms;   1  specimen,  6  mm.  in  diameter. 

In  these  young  Aeginas  the  8  gastric  pouches  (all  have  4  anti- 
meres)  are  not  divided  secondarily,  and  in  our  present  comparative 
ignorance  of  the  growth-stages  of  the  genus,  it  is  impossible  to  be 
certain  whether  they  belong  to  rosea  or  to  cUrea. 

None  of  them  are  in  good  enough  condition  for  me  to  count  the 
otocysts. 

Genus  AEGINURA  Haeckel,  1879. 

Aeginura  Maas  (19046;  1905).— Bio  blow  (1909a).— Mayer  (1910). 
Cunoctona  Haeckel  (1879).— Vanh(5pfen  (1908). 

Aeginidae  with  8  tentacles  and  16  gastric  pockets:  with  secondary 
tentacles  on  the  margin  of  the  lappets. 

There  is  no  need  to  repeat  the  history  of  this  genus  here.  Maas's 
(19046)  choice  of  Aeginura  as  the  generic  name  for  the  deeply  pig- 
mented mesoplanktonic  Aeginids  with  8  tentacles,  which  have  been 
brought  to  light  by  the  recent  deep-sea  explorations  of  the  Prince 
of  Monaco,  the  Siboga,  and  the  ATbaJtroaSf  seems  to  be  justified  by  a 
strong  probability  that  they  are  congeneric  with  Haeckel's  A. 
myosura.  A  different  stand  is  taken  by  VanhSffen  (1908),  who 
refers  them  to  Haeckel's  Cunoctona,  on  the  ground  that  the  latter 
has  no  peripheral  canal  system,  whereas  his  Aeginura  had.  It  is  true 
that  HaeckePs  figures  of  the  latter  apparently  show  a  well  developed 
system  of  canals,  though  Maas  (1905,  p.  79)  has  pointed  out  that  the 
'*canals"  in  HaeckePs  section  (1881,  pi.  13,  fig.  7)  are  in  reality 
portions  of  the  gastric  pockets  themselves,  such  as  are  to  be  seen  in 
a  corresponding  figure  of  one  of  the  Siboga  specimens  (Maas,  1905, 
pi.  14,  fig.  92). 

VanhSffen  (1908)  found  no  canals  in  the  sections  of  the  margin 
which  he  studied,  and  though  Maas  (1905)  observed  and  figured 
spaces  in  the  entodermic  lamella  in  exactly  the  region  where  canals 
would  be  expected,  these  probably  did  not  indicate  the  existence  of 
canals,  because  there  was  no  definite  endothelial  layer  smrounding 
them.  On  the  other  hand,  HaeckePs  figure  of  Cunoctona  certainly 
suggests  the  presence  of  canals,  though  whether  or  not  it  actually 
had  them  is  not  certain.  Under  these  circumstances  it  seems  idle 
to  try  to  derive  a  generic  character  from  the  presence  or  absence  of 
canals  in  HaeckePs  specimens.  Another  objection  to  referring  the 
Aeginuras  of  modem  authors  to  Aeginura  Haeckel  is  the  fact  that  he 
saw  no  secondary  tentacles,  while  he  figures  very  large  otocyst-clubs. 
But  his  figure  is  obviously  more  or  less  reconstructed,  and  the  * 
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secondary  tentacles  may  well  have  been  lost  in  his  specimen,  or  he 
may  have  mistaken  them  for  otocysts. 

As  to  Haeckel's  Ounoetana,  I  must  point  out  that  if  we  are  to 
unite  it  with  Aeginura  we  must  suppose  that  its  otoporpae,  which 
he  shows  so  clearly,  were  imaginary.  And  it  is  not  clear  whether 
its  gastric  pouches  were  actually  of  the  bifid,  Aeginid  type,  for 
though  they  are  so  shown  in  the  side  view  (Haeckel,  1879,  pi.  20, 
fig.  2),  in  the  oral  view  (1879,  pi.  20,  fig.  1),  which  is  much  the  more 
detailed,  they  are  hardly  notched  at  all  in  the  perradii,  that  is,  they  are 
more  nearly  of  the  Ounina  type. 

The  modem  Aeginiuras  are  gnmdldii  and  weberi  of  Maas,  and 
grimdldi  var.  munda,  guinensia,  and  ohscura  described  as  new  by 
Vanhdffen  from  the  collections  of  the  Vdldivia.  I  have  already 
given  my  reasons  (1909a)  for  uniting  the  first  tw6,  as  does  Mayer 
also  (1910),  and  for  calling  the  eastern  Pacific  specimens  grimdldii. 
Vanhdffen's  species  are  based  on  the  number  of  secondary  tentacles 
and  on  slight  differences  in  color.  But  the  present  series  shows  that 
the  first  of  these  characters  is  too  variable,  even  from  octant  to 
octant  of  a  given  individual,  to  be  of  any  value  in  classification,  at 
least  within  the  narrow  limits  laid  down  by  VanhOffen;  and  it  also 
affords  evidence  that  the  second  is  of  no  greater  importance. 

All  of  these  forms  are  therefore  united  here  as  grimaldii. 

ABOnrUItA  ORIMALDn  Mats. 

Aegimtra  grvrnaldii  Maab,  19046,  p.  38,  pi.  3,  fig.  19-28.— Bioelow,  1909a,  p.  80, 

pi.  9,  fig.  4.— Maybr,  1910,  p.  470. 
Aeginura  weberi  Maas.  1905,  p.  77. 

CunocUma  grimaldij  var.  munda  VANHdFFBN,  1908,  p.  53,  pi.  2,  fig.  6. 
Cunoctana  guinerms  Vanh5ppbn,  1908,  p.  53,  pi.  3,  fig.  29. 
ChmocUma  ohecwra  VANHdFFEN,  1908,  p.  52,  pi.  2,  fig.  7;  pi.  3,  figs.  25-28,  30. 

Station  4764,  1130-0  fathoms;  3  specimens,  26,  27,  and  30  mm. 
in  diameter. 

Station  4766,  300-0  fathoms;  1  specimen,  32  mm.  in  diameter. 

Station  4768,  764-0  fathoms;  1  specimen,  20  mm.  in  diameter. 

Station  4780,  1046-0  fathoms;  7  specimens,  20-30  mm.  in  diam- 
eter, fragmentary. 

Station  4953,  1350-0  fathoms;  1  specimen,  15  mm.  in  diameter. 

Station  5058,  300-0  fathoms;  1  specimen,  22  mm.  in  diameter. 

Station  5084,  300-0  fathoms;  1  specimen,  15  mm.  in  diameter; 
fragmentary. 

In  their  general  organization  these  specimens  agree  so  well  with 
Mass's  (1905)  excellent  account  of  the  Siboga  material,  and  with  the 
.  eastern  Pacific  series  (1909a,  p.  80)  that  an  extended  account  is 
unnecessary.  The  most  important  point  which  they  illustrate  is  the 
futility  of  trying  to  base  several  species  on  the  number  of  secondary 
tentacles  per  octant.    The  largest  example  is  in  good  condition,  and 
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though  the  others  are  all  more  or  less  battered,  their  margins  are 
well  enough  preserved  to  afford  the  following  data: 


Diameter, 
mm. 

Antlineras. 

Seoonduy  tentacles  in  soooessive 
antlmeres. 

32 
27 
22 
15 

7 
8 
8 
8 

4,    4,    3,    4,    5,    6,    5 

3;   1;    4,   3,    3,   5,  (?),(?) 
2,    3,    3 

The  previous  records  are: 

23  (?)  mm.,  3  secondary  tentacles  per  octant  (Maas,  ''Monaco"). 

35-45  mm.,  3  secondary  tentacles  per  octant  (Maas,  Siboga). 

16-21  mm.,  usually  3  secondary  tentacles  per  octant  (Bigelow, 
1909a,  AV>atro88)\ 

8  and  16  mm.^  3  secondary  tentacles  per  octant  (VanhOffen,  1908, 
var.  munda). 

Diam.    ?,  5  secondary   tentacles  per  octant  (VanhOffen,   1908, 


34  nmi.,  4  secondary  tentacles  per  octant  (VanhOffen,  1908, 
obscura. 

The  value  of  these  records  must  be  modified  by  the  statement  that 
the  margin  in  the  ''Monaco"  specimen,  and  most  of  the  Albatross 
eastern  Pacific  ones,  was  in  such  poor  condition  that  the  counts 
given  are  only  approximate.  Some  of  the  octants  of  the  latter  could 
not  be  counted  at  all,  and  in  others  some  of  the  secondary  tentacles 
may  have  been  lost. 

Vanhdffen's  definition  of  the  various  species  is:  with  3  secondary 
tentacles  to  the  octant,  grimaJdii;  with  4,  obscura;  with  5,  guinensis. 
But  the  present  series  shows  that  it  is  impossible  to  draw  any  such 
lines,  because  a  single  specimen  may  show  all  three  conditions  on 
different  parts  of  the  margin;  that  is,  its  individual  antimeres,  on  this 
system,  would  belong  to  different^pecies.  The  niunber  of  secondary 
tentacles  increases  with  growth,  but  very  irregularly.  Thus  the 
largest  number  observed  for  any  antimere,  6,  occurs  in  a  specimen  of 
only  22  mm.,  as  well  as  in  the  largest,  while  the  only  one  which  has 
3  in  3  successive  octants  is  27  mm.  in  diameter.  Nor  is  it  safe  to 
assume  that  more  than  5  may  not  be  developed. 

The  general  rule,  according  to  both  Maas  and  VanhSffen,  is  that 
there  is  an  otocyst  on  either  side  of  each  secondary  tentacle;  and 
that  is  the  case  in  the  present  series  wherever  the  otocysts  are  intact. 
But  in  no  specimen  could  I  count  them  even  over  the  whole  of  a 
single  antimere. 

In  the  largest  specimen,  one  in  which  the  central  gastric  system  is 
well  preserved,  the  interradial  incisions  between  the  gastric  pockets 
are  fully  twice  as  deep  as  the  incisions  in  the  perradii,  a  discrepancy 
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even  greater  than  that  observed  by  Maas  (1905)  and  by  me  (1909a). 
As  pointed  out  elsewhere,  this  fact  is  probably  of  phylogenetic  impor- 
tance, showing  that  the  pockets  are  primarily  radial,  as  in  Ownina. 

lliis  specimen  is  a  female  with  large  eggs,  and  it  shows  that  the 
reason  that  the  eggs  in  the  large  eastern  Pacific  example  showed 
white  (1909a;  pi.  9,  fig.  4)  was  that  the  overlying  tissue  was^  torn, 
or  at  least  that  the  pigment  was  destroyed.  In  the  present  case  they 
are  made  visible  only  by  the  swellings  which  they  cause,  exactly  as  in 
Solmissus  marshaJH  (1909a,  pi.  21,  fig.  7). 

Color. — ^In  the  best  preserved  specimens  the  central  stomach  and 
gastric  pouches  are  very  dense,  opaque,  chocolate-brown,  with  more 
or  less  pronounced  reddish  tinge,  with  the  marginal  region  of  the 
subumbrella  pale  reddish;  i.  e.,  of  about  the  same  color  as  the  speci- 
mens of  the  species  previously  recorded. 

In  the  two  specimens  named  by  VanhSffen  var.  munda,  the  marginal 
r^on  was  white;  and  this  was  their  sole  distinguishing  character. 
But  there  is  no  sharp  line  between  them  and  specimens  with  pale  red- 
dish margin  and  his  own  obscura  in  which  the  marginal  region  was 
densely  pigmented. 

Genus  SOLMUNDELLA  Haeckel,  1879. 
Soknundella  Maas  (19046, 1905).— Browne  (19056).— Bioelow  (1909a). 
This  genus  has  been  so  thoroughly  discussed  by  Maas  (1905), 
Browne  (19056),  Mayer  (1910),  VanhSffen  (1908),  and  me  (1909a), 
that  all  that  is  necessary  here  is  to  record  the  17  specimens  con- 
tained in  the  collection. 

SOLMUIIDSLLA  BimTACULATA  (Qvuf  and  Oalmard). 

Charybdea  biUntaeulata  Quoy  and  Gadcabd,  1834,  p.  295,  pi.  25,  figs.  4,  5. 
(For  synonymy,  see  Bigelow,  1909a,  p.  77;  Mayer,  19l0,  p.  455.) 

Station  4800,  300--0  fathoms;  3  specimens,  fragmentary. 

Station  4896,  depth  f;  2  specimens,  3  and  5  mm.  in  diameter. 

Station  4920,  300-0  fathoms;  10  specimens,  6-10  mm.  in  diameter. 

Station  4952,  surface;  2  specimens,  1.5  mm.  in  diameter. 

None  of  the  specimens  are  in  good  enough  condiliion  for  me  to  count 

theotocyste. 

Class  SIPHONOPHORAE. 

Order  CALYCOPHORAE. 
Family  SPHAERONECTTIDAE  Huxley,  1859. 
Genus  NECTOPYRAMIS  Bigelow,  1911. 

NXCTOPTRAMIS  DIOBCSDAB  Blfelow. 

NedopyramU  diomedae  Bioblow,  19116,  p.  191,  pi.  1,  fig.  1-6. 

Station  4769,  300-0  fathoms;  1  eudoxid,  good  condition. 
Station  4806,  200-0  fathoms;  1  eudoxid;  fragmentary. 
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These  eudoxids;  in  both  of  which  the  bract  is  25  mm.  long,  agree 
very  well  with  one  of  corresponding  size  from  the  eastern  Pacific. 
The  best  one  is  somewhat  jomiger  than  the  one  I  have  figured  (191 15, 
pi.  1,  fig.  5);  its  apical  canal  giving  off  only  four  branches  instead  of 
siX;  the  odd  basal  canal  three  instead  of  {o\xr.  But  these  differences 
are  only  indications  of  differences  in  development.  Its  tentacles  and 
gonophores  are  not  in  good  enough  condition  to  add  anything  to  my 
previous  account. 

The  polygastric  state  is  not  represented  in  the  collection. 

Family  PRAYIDAE  KOlliker,  1853. 
Genus  ROSACEA  Quoy  and  Gaimard,  1827. 

ROSACBA  PUCATA  Qvuf  and  OidmanL 
Plate  5,  figs.  10, 11. 
Rosacea  plicata  Quot  and  GAOf  ard,  1827,  p.  147,  pi.  4  B. 
(For  diflcuBBioii  and  synonymy  of  thiB  species,  see  Bigelow,  19116,  pp.  197,  201.) 

Station  4764,  1130-0  fathoms;  2  loose  nectophores. 

Station  4766,  300-0  fathoms;  1  complete  specimen,  9  loose  necto- 
phores. 

Station  4767,  300-0  fathoms;  2  complete  specimens,  2  loose 
nectophores. 

Station  4775,  200-0  fathoms;  1  complete  specimen,  3  loose  nec- 
tophores. 

Station  4785,  300-0  fathoms;  1  complete  specimen,  19  loose 
nectophores. 

Station  4785,  300-0  fathoms;  2  loose  nectophores. 

Station  4800,  300-0  fathoms;  1  complete  specimen,  16  loose 
nectophores. 

Station  4865,  200-0  fathoms;  9  loose  nectophores. 

Station  4902,  432-0  fathoms;  2  loose  nectophores. 

Station  4920,  300-0  fathoms;  2  loose  nectophores. 

Forty-five  of  the  loose  nectophores  are  yoimger  (superior),  and  21 
older  (inferior).    The  largest  nectophores  are  about  30  mm.  long. 

The  series  is  tantalizing,  for  although  the  nectophores  are  in  good 
condition,  the  stems  are  invariably  broken  off  short,  so  that  the  most 
important  que&tion,  that  is,  whether  there  are  special  nectophores  in 
the  cormidia,  must  remain  unanswered.  The  evidence  that  R. 
plicata  does  have  such  organs  is  not  as  conclusive  as  might  be  sup- 
posed, for  nothing  of  the  sort  is  shown  by  Keferstein  and  Ehlers 
(1861,  "P.  diphyea'')  or  by  KSlliker  (1853&,  "P.  diphyes''),  and  the 
special  nectophore  in  Vogt's  figure  (1854,  ''P.  diphyes^')  might  be  a 
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gonophore  which  had  lost  its  spadix.  In  the  Biscayan  series  of 
jUeaia  (19116),  I  found  what  appeared  to  be  a  typical  special  necto- 
phore,  in  addition  to  gonophores,  in  one  cormidium.  But  we  must 
remember  that  such  a  structure  might  be  interpreted  as  an  abortive 
gonophore  in  which  the  spadix  had  failed  to  develop.  A  single 
spedmen  with  the  whole  stem  intact  would  settle  the  question  at 
once;  and  imtil  some  student  can  examine  such  material  further 
discussion  is  idle.  But  it  must  be  observed  that  if  it  should  prove 
that  B.  plicata  has  no  special  nectophores,  but  only  gonophores,  there 
would  be  no  generic  distinction  between  it  and  Praya  cynibiformU. 

The  nectophores  in  the  present  series  (pi.  5,  fig.  10)  agree  with  the 
Biscayan  and  eastern  Pacific  ones  in  their  short  broad  outlines  and 
m  the  very  deep  hydroecium;  and  it  is  on  the  strength  of  these  features 
that  I  have  united  the  Biscayan,  eastern  Pacific,  and  northwestern 
Pacific  specimens. 

In  the  only  other  species  with  which  they  could  be  confused,  Praya 
cymJnfarmis,  the  nectophores  are  proportionately  narrower,  with 
hydroeciimi  shallower,  and  of  almost  equal  depth  from  end  to  end, 
and  as  the  difference  seems  to  be  constant,  it  would  separate  the  two 
forms  specifically,  even  if  it  does  eventually  prove  that  they  belong 
to  a  single  genus.  The  older  (inferior)  nectophores  of  plicata  can 
not  be  distinguished  from  those  of  cywMformis  (19116). 

Stem  and  appendages. — Only  yoimg  siphons,  gonophores,  and  bracts 
remain  attached,  and  none  of  these  are  sujficiently  advanced  to  show 
whether  there  is  any  important  difference  between  them  and  the  cor- 
responding organs  in  cyrnlnformis,  nor  did  the  eastern  Pacific  series 
prove  any  more  helpful. 

In  none  of  the  eastern  Pacific  specimens  was  the  somatocyst  ter- 
minally dilated,  whereas  in  the  Biscayan  series  it  varied  from  being 
slightly  thickened  at  the  tip  to  having  an  egg-shaped  terminal  swell- 
ing (pi.  5,  fig.  11).  But  the  present  series  shows  that  the  difference 
is  due  cither  to  contraction  or  to  individual  variation,  for  one  specimen 
has  a  well-marked  dilation,  some  are  slightly  thickened,  and  others 
retain  an  even  caliber  to  the  tip. 

Genus  NECTODROMA  Blgelow,  1911. 

IVBCTODROBCA  RBXICULATA  Bigelow. 

Neetodroma  reticyJata  Bioklow,  19116,  p.  206,  pi.  1,  figs.  7,  8;  pi.  3,  figs.  1-7. 

Station  4928, 300-0  fathoms;  2  nectophores,  which  probably  belong 
together,  though  now  separate,  42  and  50  rom.  long;  4  bracts. 

The  nectophores,  though  not  perfect,  are  in  suflBiciently  good  con- 
'dition  to  show  that  they  agree  in  all  their  essentials,  as  well  as  in 
e9077**—Proc.N.M.  vol.44— 13 5 
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general  form,  with  the  type  specimen.  Fortimately  the  apical  por- 
tion of  the  subumbrella  of  each  is  intact;  and  shows  the  network  of 
subnmbral  canals,  which  is  the  chief  characteristic  of  the  species. 
The  only  point  in  which  they  differ  from  the  eastern  Pacific  material 
is  that  in  the  smaller  nectophore  the  descending  arm  of  the  somato- 
cyst  has  no  branches  and  the  ascending  one  only  6,  instead  of  about 
18,  short  transverse  branches.  The  lateral  branches  of  the  dorso- 
ventral  extension,  too,  are  fewer,  and  even  shorter.  But  there  is  no 
reason  to  suppose  that  these  differences  are  anything  but  evidence 
of  an  earlier  stage  in  development.  In  the  larger  nectophore  the 
somatocyst  is  largely  destroyed. 

The  four  bracts  captured  with  the  nectophores  agree  very  well  with 
the  ones  collected  with  the  type  specimen  (19116,  pi.  3,  fig.  6),  and 
the  fact  that  the  bracts  of  this  type  have  now  been  taken  twice  with 
the  nectopKores  is  almost  proof  positive  that  they  belong  together. 

Family  HIPPOPODnD-SJ  Kdlliker,  1863. 
Genus  HIPPOPODIUS  Quoy  and  Gaimard,  1827. 

HIFPOPODinS  HIFPOPUS  (Vocikll). 
Gleha  Mppopus  ForskIl,  1776,  p.  14;  1776,  pi.  43,  fig.  E. 

(For  synonymy,  see  Bigelow,  19116,  p.  208.) 

Station  4951,  300-0  fathoms;  1  small  specimen  with  4  nectophores. 

As  was  to  be  expected,  this  example  shows  nothing  to  separate  it 
from  the  tropical  Pacific  or  Atlantic  specimens,  with  which  I  have 
compared  them. 

Genus  VOGTIA  Kdlliker,  1883. 

VOOTIA  PBNT ACAIITHA  KVUIker. 
Plate  5,  figs.  7-9;  plate  6,  fig.  6. 

Vogtia  pentacantha  K5lliker,  18536,  p.  31,  pi.  8.—Kefbr8tbin  and  Erlbbs, 
1861,  p.  23,  pi.  5,  figs.  12-15.— Chun,  18976,  p.  35,  pi.  1,  figs.  11-14.— Bige- 
low, 19110,  p.  351;  19116,  p.  210. 

Hippopodiui  pentaoanthus  Claus,  1863,  p.  551,  pi.  47,  figs.  23-25.— Schneider, 
1898,  p.  84. 

Station  4763,  surface;  2  colonies  with  3  and  6  nectophores  and  39 
loose  nectophores. 

Station  4766,  300-0  fathoms;  1  colony  with  11  nectophores,  in 
excellent  condition. 

Station  4786,  300-0  fathoms;  1  colony  with  3  nectophores  and  7 
loose  nectophores. 

Station  4797,  300-0  fathoms;  2  colonies  with  3  and  6  nectophores 
and  9  loose  nectophores. 
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Station  4800, 300-0  fathoms;  3  colonies  with  5, 5,  and  6  nectophores 
and  16  loose  nectophores. 

Station  4897,  300-0  fathoms;  6  loose  nectophores. 

Station  4928,  300-0  fathoms;  part  of  a  colony  with  3  nectophores. 

Station  4951,  300-0  fathoms;  part  of  a  colony  with  3  nectophores. 

Station  6030, 300-0  fathoms;  3  colonies  with  6, 6,  and  7  nectophores 
and  14  loose  nectophores. 

As  a  whole,  the  material  is  in  good  condition,  but  the  stem  is 
inrariably  so  strongly  contracted  that  it  is  difficult  to  disentangle  the 
piolonged  "knospungzone,"  which  bears  the  nectophores,  from  it. 

These  specimens  are  especially  interesting,  because  comparison 
between  them  and  the  eastern  Pacific  series  of  F.  spinosa  shows  that 
the  difference  in  the  conformation  of  the  nectophores  which  has  been 
used  to  separate  the  two  specifically  (191 1&)  is  visible  from  a  very 
early  stage  in  development.  In  spinosa  the  nectophores  are  spinous 
on  the  lateral  and  dorsal  facets,  as  well  as  on  the  margins  of  the  facets. 
This  type  of  spinosity  is  seen  in  very  yoimg  nectophores  as  well  as  in 
older  ones  (1911&,  pi.  15,  figs.  9-11),  but  in  penta4san(ha  the  surfaces 
of  the  facets  are  smooth  at  all  ages  (pi.  5,  fig.  7). 

It  appears  that  there  is  a  good  deal  of  variation  in  the  degree  to 
which  spines  are  developed  on  the  ridges  limitiiig  the  facets.  Oiim 
(1897&)  shows  niunerous  pointed  spines  in  these  regions,  and  the 
Biscayan  specimen  recorded  by  me  was  Ukewise  slightly  spinous  on 
the  margin  of  the  facets.  But  in  the  present  series  the  older  necto- 
phores have  no  spines  at  all.  The  ridges,  Uke  the  facets,  are  perfectly 
smooth  (pi.  6,  fig.  7),  though  in  very  yoxmgest  nectophores  the 
margins  of  the  facets  are  always  (?)  more  or  less  irregular  (pi.  5, 
fig.  8),  and  I  found  one  in  which  they  are  distinctly  spinous. 

The  nectophores  of  the  two  species  likewise  differ  in  details  of  form, 
but  this  is  more  clearly  shown  by  figures  (pi.  6,  fig.  7,  19116,  pi.  15, 
figs.  9, 10)  than  verbally. 

Another  feature  which  proves  to  be  diagnostic  is  the  ''ventral 
sinus,"  into  which  the  ventral  subumbral  canal  is  expanded.  In 
spinosa  this  cavity  covers  nearly  the  whole  of  the  upper  surface  of  the 
subumbrella  in  very  young  nectophores,  and  as  growth  progresses 
it  becomes  gradually  obUterated,  the  coalescence  progressing  from 
the  dorsal  side  and  from  the  margins,  in  such  a  way  that  the  sinus  is 
finally  narrowed  to  two  lateral  wings,  which  are  narrowest  next  the 
canals  (19116,  pi.  15,  figs.  9,  12) ;  and  in  this  form  it  is  to  be  seen  in 
the  largest  nectophores  which  I  examined. 

In  the  youngest  nectophores  of  pentacantha  the  sinus  is  smaller 
(pi.  5,  fig.  8)  than  in  spinosa  at  a  corresponding  stage,  and  \7ith  the 
growth  of  the  bell  it  becomes  narrower  and  narrower,  taking  on  a 
heart^aped  (pi.  5,  fig.  9)  and  finally  a  linear  outline  (pi.  5,  fig.  7), 
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and  in  the  largest  nectophores  it  is  represented  merely  by  a  sli^t 

thickening  of  the  ventral  canal. 
In  the  general  structure  of  the  colony,  in  the  arrangement  of  the 

nectophores,  and  in  size,  pentaecmlha  very  closely  resembles  spinosor- 

One  of  the  sped, 
mens  is  in  good 
enough  condition 
to  show  that  the 
nectophpres  are 
borne  on  an  elon- 
gate ''Knospung- 
zone"(pl.6,fig.6), 
just  exactly  as  in 
Hippopodiua,  and 
the  same  is  true  of 
F.  apinosa  (fig.  1), 
as  I  have  pre- 
viously pointed  out 
(19116,  p.  211). 
Chun  (1897a)  has 
given  a  very  good 
figure  and  an  ac- 
count of  the  rela- 
tion of  nectophores 
to  stem  in  Hippo-- 
podius,  and  as  the 
two  genera  are 

built  on  exactly  the  same  plan  in  this  respect,  no  further  account  is 

needed  here.    Each  cormidium,  as  in  spinosa,  consists  of  siphon  with 

its  tentacles,  and  gonophores,  both  female  and  male,  but  not  bract. 

Palpons  are  absent,  as  indeed  in  all  Calycophores. 

Family  DrPHYIDAE  Eschscholtz,  1829. 

Subfkxnily  ATtYXiiyAB  la.  .A^:a8siz,  1862. 
Genus  ABYLOPSIS  Chun,  1888. 

ABTLOPSIS  TBTRAQONA  (Otto)  Bigelow. 
Pyramis  tetragma  Otto,  1823,  p.  306,  pi.  42,  figs.  2a-2«. 

(For  synonymy,  see  Bigelow,  19116,  p.  224), 


Pig.  1.— Vogtia  spinosa.  Most  op  the  apfendaois  and  kxcto- 
phobes  abs  8tbippbd  oft,  to  show  thb  bklattonship  of  thb 
8tek  ff  to  thb  elongated  "  knospungzonb "  k  which  bbab8  thb 
nectophobes.   tl,  young  nectophobe. 


Station  4906,  369-0  fathoms;  1  entire  colony. 
Station  4928,  300-0  fathoms;  8  entire  colonies. 
Station  4930,  300-0  fathoms;  3  entire  colonies. 
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Station  4951,  300-0  fathoms;  1  entire  colony.  ^ 

Station  5064,  300-0  fathoms;  4  entire  colonies. 

The  proportions  of  the  smallest  are,  superior  nectophore  5  mm. 
long,  inferior  one  11  mm.;  of  the  largest,  superior  nectophore  6  mm., 
inferior  16  mm. 

These  few  specimens,  not  in  very  good  condition,  agree  very  well 
with  the  previous  accounts  of  this  well-known  species.  The  dis- 
tinctions between  tetragona  and  eachschoUzi  are  given  elsewhere 
(1911&,  p.  216),  the  most  important  being  the  course  of  the  canals  of 
the  posterior  nectosac  (19116,  pi.  14,  fig.  7). 

ABTLOPSIS  BSCHSCHOLTZn  (Hoikjr). 
Aglaismoides  eschscholtni  HuxLSt,  1859,  p.  60,  pi.  4,  fig.  2. 

(For  eynonymy  and  description,  see  Bigelow,  19116,  p.  226.) 
Station  4928,  surface;  1  specimen  with  both  nectophores. 

Genus  BASSIA  L.  Agassiz,  1862. 
BASSIA  BASSBNSIS  (Qvof  and  Qftlmitfd)  Bift]0W. 
Dipkyes  hasserms  Quoy  and  Gaucard,  1834,  p.  91,  pi.  7,  figs.  18-20. 
(For  synonymy,  see  Bigelow,  19116,  p.  229.) 

Station  4921,  surface;  1  superior  and  6  inferior  nectophores. 

Station  4952,  surface;  3  superior  and  9  inferior  nectophores. 

The  material  is  not  in  good  condition,  being  more  or  less  crumpled, 
and  all  the  nectophores  are  detached  and  stems  and  appendages  lost; 
but  the  nectophores,  particularly  the  posterior  ones,  are  sufficiently 
well  preserved  to  show  their  identity. 

SubthmilT-  O-AH.KOIL.ARrN'AJB:  Cliuxi,  1897. 

Genus  GALBOLAHIA  Blainville,  1834. 

OALSOLARIA  AUSTRALIS  Quof  and  Oidmaid, 

Plate  5,  fig.  6. 

0<deolaria  avstralia  Quoy  and  Gaimard,  1834,  p.  42,  pi.  5,  figs.  29-31. 
(For  a  discuasion  of  the  history  and  synonymy  of  this  species,  see  Bigelow,  19116, 

pp.  233,  238.) 

Station  4952,  surface;  46  anterior  and  13  posterior  nectophores; 
the  largest  of  the  former  is  16  mm.  long,  of  the  latter  12  mm. 

Station  4955,  surface;  about  40  superior  nectophores. 

Station  4978,  surface;  16  superior  nectophores. 

The  material  is  in  good  condition  and  has  been  compared  with 
more  extensive  material  from  the  eastern  Pacific.  The  anterior 
nectophore  is  characterized  by  having  two  large  ventral  wings,  but 
no  dorso-basal  or  latero-basaJ  teeth;    the  posterior  nectophore  by 
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the  absence  of  basal  teeth  and  by  the  presence  of  an  undivided  basal 
wing.  Unfortunately  the  stems,  with  their  appendages,  are  lost  in 
all  cases. 

OALSOLASIA  MONOICA  (Cbtm). 

EpUmlia  monoica  Chun,  1888,  p.  1157. 

(For  synonymy,  see  Bigelow,  19116,  p.  239.) 

Station  4956,  surface;  2  anterior,  4  posterior  nectophores. 

Station  4978,  surface;  about  30  anterior  and  30  posterior  necto- 
phores. 

Identification  rests  on  comparison  with  the  more  extensive  series 
from  the  eastern  Pacific. 

Cr-,A.TJSOI>IIYrN"JK,  new  subfhmily. 
Genus  CLAUSOPHYES  Lens  and  Van  Riemsdljk,  1908. 

Diphyes  Keferstein  and  Ehlbrs,  1861  (part). 
OaUolaria  Chun,  18976  (part). 

In  1861  Keferstein  and  Ehlers  described  a  peculiar  Diphyid, 
Diphyes  ovata,  taken  in  the  Straits  of  Messina,  in  which  the  posterior 
as  well  as  the  anterior  nectophore  had  a  well-developed  somatocyst, 
as  in  the  Prayids,  although  the  two  bells  were  of  different  outlines 
and  one  superposed  upon  the  other,  as  is  the  case  in  all  Diph3dds. 
Chun  (1897&)  has  suggested  that  D.  ovata  is  actually  intermediate 
between  the  two  groups,  but  since  no  one  since  1861  has  seen  a 
siphonophore  answering  to  the  original  account  of  D.  ovata,  it  has 
remained  a  more  or  less  problematical  form.  For  this  reason  I 
thought  it  wisest  not  to  lay  much  stress  upon  it  in  my  discussion  of 
the  relationships  and  classification  of  the  Calycophorae  (191 IJ,  p.  179). 

It  is  now  my  good  f ortime  to  announce  the  discovery  of  three  com- 
plete specimens  and  a  loose  posterior  nectophore  which  agree  with 
the  account  of  Keferstein  and  Ehlers  in  all  their  main  features.  The 
most  interesting  feature  of  the  animal  is,  of  course,  the  fact  that  the 
posterior  nectophore  has  a  well-developed  somatocyst,  and  the  mate- 
rial is  in  good  enough  condition  to  allow  this  statement  to  be  made 
without  hesitation.  In  this  it  differs  from  all  Diphyids,  for  though 
Chun  (18976)  states  that  he  was  able  to  distinguish  the  rudiments  of 
a  somatocyst  in  all  the  posterior  bells  of  GaUolaria  studied  by  him, 
there  is  good  reason  to  believe  that  what  he  saw  was  a  part  of  the 
common  muscular  lamella  to  which  both  the  nectophores  are  attached, 
or  the  dorsal  extension  of  the  pedicular  canal  beyond  the  point  at 
which  it  joins  the  lamella  (pi.  5,  fig.  6).  This  prolongation  of  the 
canal  is  likewise  to  be  seen  in  the  anterior  nectophore,  in  which  the 
somatocyst  arises  from  it.  But  there  is  no  trace  of  anything  corre- 
sponding to  a  somatocyst  in  any  of  the  many  posterior  bells  of 
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GaUolaria  which  I  have  examined.  This  being  the  case,  D.  ovata  is 
not  a  Galeolaria;  and  at  first  I  thought  a  new  genus  must  be  insti- 
tuted for  it,  but  the  figure  by  Lens  and  Van  Riemsdijk  (1908)  of  their 
problematical  genus  Clauaophyea  agrees  so  weU  with  the  posterior 
bell  of  the  Albaiross  specimens  that  no  doubt  they  are  identical; 
especially  since  my  series  includes  specimens  from  the  Philippines. 

Tile  Albatross  specimens  of  Clausojihyes  show  that  the  genus  has 
no  real  connection  with  the  Prayidae.  Li  the  first  place,  though  each 
nectophore  has  a  somatocyst,  the  two  bells  are  wholly  dissimilar  in 
form;  and,  more  important  is  the  fact  that  the  somatocyst  of  the 
posterior  one  occupies  a  totally  different  position  from  that  of  the 
anterior  bell.  Furthermore,  the  somatocyst  of  the  anterior  beU  is  a 
special  organ  deeply  embedded  in  the  gelatinous  substance,  and  that 
of  the  posterior  one  is  structurally  like  it,  whereas  in  all  Prayids  the 
somatocyst,  or  branching  S3rstem  which  represents  it  (as  in  NecUh 
drama),  is  merely  a  slightly  thickened  extension  of  the  canal  system, 
structurally  much  simpler  than  the  somatocyst  in  Diphyds,  though 
fundamentally  homologous  with  it. 

These  facts  point  to  the  conclusion  that  Clausophyes  is  not  a  link 
connecting  the  two  families,  but  an  offshoot  of  {he  Diphyidae,  in 
which  the  canal  s3rstem  of  the  posterior  nectophore  has  secondarily 
developed  a  somatocyst.  General  form  suggests  that  its  affinities 
are  with  the  Galeolarinae;  but  it  is  so  aberrant  that  it  seems  wisest 
to  make  it  the  type  of  a  new  subfamily. 

It  seems  necessary  to  separate  the  Siboga  and  AJbaiPoss  specimens 
specifically  from  the  Mediterranean  otxito,  because  the  base  of  the 
posterior  nectophore  is  provided  with  two  large  and  noticeable  teeth, 
whereas  in  ovata  this  region  is  represented  as  rounded  (Kef  erstein  and 
Ehlers,  1861,  pi.  5,  fig.  1),  and  because  the  basal  teeth  have  proved 
to  be  valuable  specific  characters  in  the  Diphyidae  in  general  on 
accoimt  of  their  constancy.  But  fresh  Mediterranean  material  must 
be  examined  before  the  matter  can  be  settled  definitely. 

CIAUSOPHTSS  GALATBA  Lam  and  Van  Riamadijk. 
Plate  6,  figs.  1,  2. 
Clauaophyes  galatea  Lens  and  Van  Ribmsduk,  1908,  p.  12,  pi.  1,  figs.  6-8. 

Station  4909,  300-0  fathoms;  2  upper  and  2  lower  nectophores; 
fragmentary. 

Station  4954,  south  of  Shikoku  Island,  Japan;  850-0  fathoms;  1 
complete  specimen  and  1  loose  posterior  nectophore. 

Station  5064,  300-0  fathoms;  1  upper  and  1  lower  nectophore. 

Also  Philippine  Islands,  Albatross  station  5320,  1908;  1  upper  and 
1  lower  nectophore. 

The  northwestern  Pacific  specimens  have  been  flattened  out  more  or 
lfi88;the  subumbral  surfaces  of  the  nectosac  are  largely  destroyed,  and 
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all  but  the  basal  portion  of  the  stem  lost;  but  the  essential  features 
of  the  somatocysts  and  nectophores  are  intact^  while  the  Philippine 
specimen  (with  the  bells  separated)  is  in  excellent  condition.  In 
the  complete  specimen  the  anterior  nectophore  is  13  mm.  long^  the 
posterior  one  28  mm. 

Anterior  nectophore. — The  surface  of  the  anterior  bell  is  rounded, 
with  no  ridges,  either  dorsal,  lateral,  or  ventral,  and  with  no  basal 
teeth;  its  apex  bluntly  pointed;  its  general  form  that  of  an  obliquely 
truncate  cone  (pi.  6,  fig.  1).  There  is  a  shallow  hydroecium,  open 
along  the  ventral  side  for  its  whole  length,  and  reaching  nearly  to  the 
mid-level  of  the  bell;  the  nectosac  is  large,  reaching  over  two-thirds 
of  the  length  of  the  bell,  and  the  pedicular  canal  joins  it  at  one-third 
of  its  height.  Only  the  proximal  ends  of  the  subumbral  canals  can 
be  traced.  The  somatocyst  reaches  almost  to  the  apex;  its  proximal 
half  is  narrow,  and  in  one  specimen  it  continues  thus,  though  wrinkled 
and  twisted;  but  in  another  it  dilates  near  its  tip  (pi.  6,  fig.  1).  This 
part  of  the  somatocyst  is  injured,  but  its  outlines  can  still  be  traced. 

Posterior  nectophore. — ^The  surface  is  roimded,  without  ridges;  the 
opening  of  the  nectosac  oblique,  the  flaps  which  inclose  the  hydroe- 
cium are  separate  from  end  to  end,  though  the  left-hand  one  over- 
laps the  right  hand.  Below  the  level  of  the  opening  of  the  nectosac 
the  dorsal  wall  of  the  hydroecium  is  prolonged  in  two  lai^e  trian- 
gular, smooth-edged  teeth,  of  about  equal  length  (pi.  6,  fig.  1),  and 
these  are  shown  by  Lens  and  Van  Riemsdijk  (1908). 

The  pedicular  canal  joins  the  nectosac  at  about  its  mid-level;  the 
subumbral  canals  are  largely  destroyed.  The  most  interesting  fea- 
ture of  the  posterior  nectophore  is,  of  course,  its  somatocyst.  This 
structure  (pi.  6,  figs.  1,  2)  is  a  pear-shaped  outgrowth  of  the  pedicular 
canal  close  to  the  apex  of  the  bell,  and  it  lies  close  to  the  dorsal 
surface  of  the  hydroecium,  which  reaches  to  the  apex.  Lens  and 
Van  Riemsdijk  likewise  observed  it  and  suspected  its  true  nature. 

The  relationship  of  the  two  bells  to  each  other  and  to  the  stem 
differs  in  detail  from  what  is  found  in  Galeolariaf  the  two  bells  being 
less  intimately  connected,  and  the  stem  arising  from  the  common 
pedicular  canal  after  the  latter  has  joined  the  ventral  surface  of  the 
posterior  nectophore  (pi.  6,  fig.  2).  The  result  of  this  is  that  when 
the  two  nectophores  are  forcibly  separated  the  stem  remains  attached 
to  the  posterior  one,  instead  of  to  the  anterior  as  in  the  Diphyopsinae. 
This  phenomenon  makes  it  improbable  that  there  is  a  succession  of 
nectophores  in  this  genus,  because  the  anatomy  of  the  parts  con- 
cerned suggests  that  if  either  beU  were  cast  off  it  would  be  the 
anterior  one. 

Stem  and  appendages. — Unfortimately  only  the  basal  part  of  the 
stem  is  preserved  in  any  specimen,  and  it  is  invariably  so  contracted 
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that  all  that  is  to  be  seen  is  a  crowded  mass  of  young  siphons  and 
gonophores.  I  could  not  find  any  bracts,  but  the  material  is  not 
good  enough  to  lay  any  stress  on  their  apparent  absence. 

Siil>ikznllyX>I3PSYOPSII9'.AJB3S[aeolcel,  1S88. 
Genua  CHUNIPHYES  Lens  and  Van  Riemsdgk,  1908. 

CHUNIPH7B8  BfX7LTn>BNTATA  Ltns  and  Van  Riemadllk. 

Ckunipkyes  muUidentata  Lens  and  Van  Ribmsduk,  1908,  p.  13,  pi.  1,  figs.  9>11; 
pi.  2,  fig9. 12-15.-'BiaELOW,  1911a,  p.  348;  19115,  p.  262,  pi.  8,  fig.  9;  pi.  10, 
fig.  7;  pi.  12,  fig.  6. 

Station  4759,  300-0  fathoms;  1  superior  and  1  inferior  nectophore, 
respectively  23  and  29  mm.  long. 

Station  4917,  361-^  fathoms;  1  inferior  nectophore,  about  20  mm. 
long. 

Station  4920,  300-0  fathoms;  1  superior  and  1  inferior  nectophore. 

The  two  nectophores  from  station  4920  and  the  pair  from  station 
4759  are  now  separate,  but  as  the  members  of  the  pairs  were  taken 
together  it  is  probable  that  they  are  the  components  of  two  colonies. 

The  material  is  in  good  condition,  and  as  it  shows  the  characteristic 
conformation  of  the  two  nectophores  in  a  typical  fashion  (Bigelow, 
191 1&)  it  can  be  identified  with  certainty.  The  superior  nectophores 
are  interesting,  because  they  illustrate  the  variability  of  the  somato- 
cyst.  I  have  already  pointed  out  (1911&)  that  this  structure  is 
dilated  shortly  above  its  point  of  origin,  and  then  contracts  oncA 
more  to  run  as  a  narrow  tube  nearly  to  the  apex.  In  one  eastern 
Pacific  specimen  the  dilation  was  spherical  (191 1&,  p.  263);  in  the 
Biscayan  examples  it  consisted  of  two  short  transverse  horns,  one  on 
either  side,  varying  in  size  in  different  specimens  (1911a,  p.  349).  In 
one  of  the  present  examples,  Ukewise,  the  dilation  projects  on  either 
aide  as  a  horn,  one  of  which  is  almost  twice  as  long  as  the  other,  but 
in  the  other  the  swelling  is  an  irfegular  rhomboid,  its  lateral  comers 
merely  somewhat  prolonged.  This  nearly  bridges  the  gap  between 
specimens  with  ''horns"  and  one  from  the  eastern  Pacific  with  a 
spherical  dilation.    Unfortunately  the  stem  is  broken  short  off. 

Genus  DIPHYES  Cuvier,  1817. 

DIPHTBS  TRXJNCATA  SUB, 

Plate  6,  figs.  3,  4,  5. 

DiphytM  trunctUa  Bars,  1846,  p.  41,  pi.  7,  figs.  1-12. 

Oakolaria  tnmcata  Huxlbt,  1859,  p.  38. 

Diphjfa  nihtiioidei  Lbns  and  Van  Ribmsduk,  1908,  p.  46,  pi.  7,  figs.  59-61. 

MuggioM  koekU  Bioxlow,  1911a,  p.  340;  19115,  p.  188,  pi.  12,  figs.  2-4. 
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The  series  described  below  is  especially  interesting  because  it  shows 
that  the  siphonophore  described  by  me  from  the  Bay  of  Biscay 
(IQlla)  and  from  the  eastern  tropical  Pacific  (1911&)  as  "  Muggiaea 
Jcochii"  is  not  a  Monophyid  but  a  Diphyid,  and  the  structure  of  the 
inferior  nectophore  as  well  as  of  the  superior  one  identifies  it  posi- 
tively with  the  Diphyes  trunccUa  of  Sars  (1846). 

The  Diphyes  subtUoides  of  Lens  and  Van  Eiemsdijk  (1908)  is 
almost  certainly  identical,  for  their  figures  of  its  superior  nectophore 
agree  very  well  with  small  specimens  in  the  Albatross  series,  espe- 
cially in  the  shallowness  of  the  hydroe- 
cium  and  length  of  the  somatocyst. 
They  did  not  find  its  inferior  nectophore. 
Sars's  species  has  usually  been  called  a 
Oaleolaria;  but  the  structure  of  the  upper 
nectophore  suggests  that  it  belongs  to 
the  DiphyopsiniBB,  though  further  data 
on  the  appendages  (that  is,  whether  or 
not  they  are  set  free  as  eudoxids)  is 
needed  to  settle  the  question. 

It  is  not  clear  whether  or  not  I  was 
correct  in  believing  that  my  Biscayan 
and  eastern  Pacific  specimens  belonged 
to  the  same  species  as  the  Muggiaea 
Jcochii  of  Chun,  for  the  latter  is  insuffi- 
ciently described,  and  the  same  is  true 
of  Diphyes  Jcochii  Will  (1844).  Should 
all  finally  be  united,  Will's  name  would, 
of  course,  take  precedence. 

Diphyes  truncata  is  represented  in  the 
collection  by  3  pairs  of  nectophores  (now 
separated,  but  connected  when  taken), 
32  loose  superior  nectophores,  and  1 
loose  posterior  one,  all  in  fairly  good 
condition,  from  stations  4759,  4760,  4763,  4766,  4767,  4775,  4785, 
4793,  4797, 4896, 4955;  and  by  a  considerable  number  of  nectophores, 
both  superior  and  inferior,  from  station  4757,  which  were  preserved 
in  alcohol,  and  are  now  so  flattened  and  distorted  that  they  are  use- 
less for  description,  though  their  identity  is  evident. 

Superior  nectophore. — ^Nectophores  3-4  mm.  long  were  taken  at 
stations  4896  and  4955;  the  others  range  in  length  from  13  to  28  mm. 
The  distinctive  characters  of  the  superior  nectophore,  as  I  have 
pointed  out  elsewhere  (191 1&),  are  the  presence  of  five  ridges  from 
the  apex;  the  very  shallow  hydroecium  lying  wholly  below  the  open- 
ing of  the  nectosac;  the  fact  that  the  dorsal  wall  of  the  hydroecium 
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is  divided  into  two  wings,  and  the  considerable  length  of  the  somato- 
cyst.  The  latter  organ  is  fusiform  (never  globular  and  transverse  as 
ia  D.  fowleri  Bigelow)  and  usually  about  one-third  as  long  as  the 
nectosac,  but  it  may  be  variously  contracted  (fig.  2}  with  preserva- 
tion, and  in  two  specimens  it  reaches  to  about  the  mid-level  of  the 
nectosac;  its  normal  length  must  be  sought  in  living  material. 

The  five  ridges  are  usually  perfectly  smooth,  (fig.  2),  as  are  the 
margins  of  the  hydroecial  opening,  but  in  a  few  specimens  slightly 
wavy,  and  in  some  the  lateral  ridges  terminate  just  above  the  basal 
margin.  But  this  is  not  invariable,  as  I  formerly  supposed,  for  in 
others  the  ridges  can  be  followed  to  the  margin.  The  shape  of  the 
hydroecium  shown  better  in  the  figures  (pi.  6,  fig.  5)  than  by  verbal 
description,  is  extremely  characteristic. 

The  specimens  agree  very  well  with  Sars's  figures  (1846,  pi.  7,  figs. 
1-12).  Thus  he  shows  the  five  ridges  and  concave  facets,  and  the 
moderately  long  fusiform  somatocyst,  and  his  figure  (fig.  2)  of  the 
detached  superior  nectophore  is  especially  important  because  it 
shows  a  very  shallow  hydroecium  entirely  below  the  opening  of  the 
nectosac,  just  as  in  our  specimens  (in  his  figure  of  the  complete 
colony,  the  hydroecium  is  obscured). 

Inferior  nedojihore. — The  lower  nectophore  (pi.  6,  fig.  3)  is  shorter 
than  the  upper  one  (superior  18  mm.,  inferior  12  mm.;  superior  24 
mm.,  inferior  17  mm.),  somewhat  quadrate  in  outline,  with  well- 
marked  dorsal  and  lateral  ridges;  the  hydroecium,  open  from  end  to 
end,  indeed  merely  a  furrow,  deep  near  the  apex,  very  shallow  at  the 
base,  as  in  the  genus  Oaleolcria.  It  resembles  that  genus,  too,  in 
the  presence  of  a  single  basal  hydroecial  wing,  incised  in  a  character- 
istic way  in  its  mid  line,  the  right-hand  lobe  being  the  larger  (pi.  6, 
fig.  4).  The  apex  of  the  bell,  too,  recalls  Oaieolaria,  for  the  pedicu- 
]bt  canal  joins  the  nectosac  some  little  distance  below  its  apex. 

One  specimen  shows  that  the  vascular  system  is  of  the  usual 
Diphyid  type. 

Sars's  (1846)  figures  of  the  lower  nectophore  agree  with  the  above 
in  general  form  and  give  a  very  clear  account  of  the  hydroecial 
groove,  and  it  is  especially  important  that  he  shows  that  his  specimen 
agreed  with  ours  in  the  outline  of  the  basal  wing  (particularly  in  his 
side  view,  fig.  3),  and  apparently  in  the  course  of  the  lateral  canals 
of  the  nectosac. 

The  present  records  are  from  the  coasts  of  British  Columbia,  the 
Bering  Sea  region,  and  the  Eastern  Sea  near  the  Ooto  Islands.  The 
previous  records  are  from  Norway  (Sars),  the  Bay  of  Biscay  (1911a), 
the  eastern  tropical  Pacific  (191 1&),  and  the  Malaysian  region  (Lens 
and  Van  Eiemsdijk). 

The  temperatures  at  which  it  has  been  taken  range  from  42^  (or 
less?)  to  upward  of  80^  (Eastern  Sea,  Malaysia). 
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DIPBYBS  APPBUDICULATA  BKhichottz. 
Diphyea  appendiculata  Eschbcholtz,  1829,  p.  138,  pi.  12,  fig.  7. 
For  Bynonymy,  see  Bigelow,  19116,  p.  248. 

Station  4767,  surface;  1  anterior  nectophore,  14  mm.  long. 

Station  4920,  300-0  fathoms;  1  anterior  nectophore,  10  mm.  long. 

Station  4928,  300-0  fathoms;  4  anterior  nectophores. 

Station  4955,  surface;  1  anterior  nectophore. 

Station  5064,  300-0  fathoms;  1  anterior  nectophore. 

I  have  discussed  this  species  at  such  length  elsewhere  (1911&)  that 
I  need  only  note  that  the  identification  of  these  specimens  rests  on 
actual  comparison  with  specimens  from  the  tropical  Pacific,  the 
PhiUppines,  the  West  Indies,  from  the  Mediterranean,  and  from  the 
north  Atlantic  (Bay  of  Biscay).  They  clearly  show  the  arrangement 
of  the  ridges  at  the  apex,  and  the  hydroecium,  both  of  which  are 
characteristic. 

DIPHTBS  COirrORTA  Lent  and  Van  HJMnarttik. 

Dipkya  corUcrta  Lens  and  Van  Ribmsduk,  1908,  p.  39,  pi.  6,  figs.  48-60.— Biqb- 
LOW,  19116,  p.  264,  pi.  7,  figB.  7,  8;  pi.  11,  fig.  2. 

Station  4896,  surface;  38  anterior  nectophores,  4-6  nmi.  long. 

Station  4928,  300-0  fathoms;  6  anterior  nectophores,  4  mm.  long. 

These  small  specimens  agree  very  well  with  the  larger  ones  taken 
by  the  Fisheries  steamer  Albatross  in  the  eastern  Pacific,  except  that 
none  of  them  show  the  bud  for  an  inferior  nectophore. 

DIPHTBS  SPHtAUS  Blgtlow. 

Dipkyes  tpwroZw  Bioelow,  19116,  p.  249,  pi.  7,  fig.  4;  pi.  8,  figs.  1,  2;  pi.  9,  fig.  3; 
pi.  11,  fig.  4. 

Station  4954,  300-0  fathoms;  1  anterior  nectophore. 
^Station  4956,  surface;  1  anterior  nectophore. 

DIPHTBS  ARCnCA  Chun. 
Diphyes  arctka  Chun,  18976,  p.  19,  pi.  1,  figs.  1-10. 

For  synonymy,  see  Bigelow,  19116,  p.  347. 

Station  4760, 300-0  fathoms;  6  anterior  nectophores. 
Station  4763,  300-0  fathoms;  6  anterior  nectophores. 
Station  4767,  300-0  fathoms;  6  anterior  nectophores. 
Station  4786,  300-0  fathoms;  13  anterior  nectophores. 
Station  4793,  300-0  fathoms;  22  anterior  nectophores. 
Station  4797,  300-0  fathoms;  6  anterior  nectophores. 
Station  4800,  300-0  fathoms;  3  anterior  nectophores. 
Station  4805,  200-0  fathoms;  16  anterior  nectophores. 
Station  4806,  200-0  fathoms;  1  anterior  nectophore. 
Station  4820,  300-0  fathoms;  7  anterior  nectophore*. 
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ThcBe  anterior  nectophores  range  in  length  from  5  to  11  mm.,  and 
in  four  cases  there  is  a  young  bud  for  an  inferior  nectophore. 

Chun's  account  and  figures  of  this  species  are  so  satisfactory  that 
I  can  add  little  further  than  to  note  that  the  rounded  apex,  the 
pecuUar  hydroecium  opening  along  the  mid-ventral  line,  the  fact 
that  the  dorsal  hydroecial  wall  below  the  level  of  the  bell  opening  is 
undivided,  and  the  absence  of  basal  teeth  are  all  illustrated  by  our 
specimens.  The  hydroeciimi,  especially,  is  so  characteristic  (Chun, 
1897&,  pi.  1,  fig.  1-3)  in  its  outlines  as  to  identify  the  specimens  at  a 
glance.  The  somatocyst  is  rather  long,  reaching  slightly  above  the 
mid-level  of  the  bell  cavity,  and  in  our  specimens  it  is  abruptly 
truncate  basally,  connecting  with  the  hydroecium  at  its  dorsal  edge 
(Chun,  1897&,  pi.  1,  fig.  1);  but  it  may  be  rounded  basally  (Chun, 
18976,  fig.  3),  the  difference  being  probably  due  to  contraction. 

In  my  Key  to  the  Diphyopsinae  (1911&,  p.  247)  this  species  was 
omitted,  because  I  had  never  seen  it  and  because  CJhun  mentioned 
no  details  as  to  the  number  of  ridges.  In  the  present  series  the  apex 
is  evenly  rounded,  as  Chim  shows  it  (1897&,  pi.  1,  fig.  1),  and  there  are 
no  distinct  ridges,  either  dorsal,  lateral,  or  ventral,  at  any  level; 
mdeed,  in  this  respect  D.  arctica  suggests  the  allied  genus  Ocieolariaf 
from  which,  however,  it  is  separated  by  its  deep  hydroeciimi,  and  by 
the  fact  that  its  cormidia  are  set  free  as  eudoxids. 

All  of  the  specimens  are  more  or  less  contracted  along  the  middle 
lateral  line  on  either  side,  but  as  Chun's  figures  do  not  show  this,  it 
may  be  the  result  of  contraction. 

Inferior  nectopTiores, — As  noted  above,  four  specimens  have  the 
bud  for  an  inferior  nectophore,  but  these  are  so  young  that  they  give 
no  hint  of  their  future  form.  Their  presence,  however,  is  important, 
because  they  corroborate  Chun's  (1897&)  accoxmt,  and  are  sufficient 
demonstrations  that  the  species  is  a  Diphyid,  not  a  Monophyid. 
Only  the  basal  parts  of  the  stems  are  intact,  and  the  siphons,  gono- 
phores,  and  bracts  which  are  intact  are  so  young  that  they  add  nothing 
to  CSiun's  account. 

Genus  DIPHYOPSIS  Haeckel,  1888. 

DIPHTOPSIS  DI8PAR  (ChimiHa  and  BiMnhardt)  HMdreL 

Difhyes  dispar  Chamisso  and  Etsbnhabdt,  1821,  p.  365,  pi.  33,  fig.  4. 

(For  synonymy,  see  Bigelow,  19116,  p.  257.) 

Station  4896,  surface;  4  anterior  nectophores,  6  nun.  long. 
Station  4952,  surface;  6  anterior  nectophores,  8-11  mm.  long. 
Station  4955,  surface;  1  anterior  nectophore. 
Station  4978,  surface;  20  anterior  nectophores  and  about  20  pos- 
terior nectophores. 
Station  5064,  300-0  fathoms;  4  anterior  nectophores. 
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I  have  already  suggested  (1911&,  p.  265)  that  the  Doromasia  pida 
of  Chun  (1888,  1892)  is  not  a  monophyid,  but  perhaps  identical  with 
this  species,  and  Moser  (1911)  definitely  asserts  that  it  is  merely  the 
young  of  D.  dispar.  The  small  specimens  listed  above  agree  very 
well  with  Chun's  figure;  the  larger  ones  are  broader;  and  specimens 
from  the  Philippines  show  that  there  is  an  increase  in  breadth  with 
growth,  though  it  is  decidedly  irregular. 

DIPHTOPSIS  CHAMISSOinS  (BvaHtj). 
Diphyes  ehamissonia  Huxlbt,  1859,  p.  36,  pi.  1,  fig.  3. 

(For  synonymy,  see  Bigelow,  19116,  p.  347.) 

Station  4896,  surface;  2  anterior  nectophores,  8  and  9  mm.  long. 

Station  4955,  surface;  about  30  anterior  nectophores. 

Station  5064,  300-0  fathoms;  1  anterior  nectophore. 

I  have  also  studied  several  specimens  from  the  Philippines. 

The  species  recently  described  by  Lens  and  Van  Riemsdijk  (1908) 
as  DipTiyopsis  weheri  is  imdoubtedly  the  D.  chamisaonis  of  Huxley 
(Bigelow,  19116,  p.  244). 

None  of  the  present  examples  is  in  good  enough  condition  to  add 
anything  to  the  previous  accounts;  but  all  of  them  show  the  five 
ridges  at  the  apex,  deep  hydroecium  reaching  to  the  mid-level  of  the 
nectosac,  short  somatocyst,  prominent  dorso-basal  and  latero-basal 
teeth,  and  narrow  form  characteristic  of  the  species.  This  is  an 
appropriate  place  to  point  out  that  by  some  error  in  compositioni 
overlooked  in  proof  reading,  the  characterization  of  this  species  in  my 
Key  to  the  Diphyopsinae  (1911  &,  p.  247)  reads  ''somatocyst  short, 
reaching  only  to  the  opening  of  the  nectosac;  hydroecium  deep;" 
instead  of  "somatocyst  short;  hydroecium  deep,  reaching  to  the 
middle  of  the  nectosac."  As  printed,  the  clause  is  obviously  self- 
contradictory. 

DIPHTOPSIS  BOTRA  (Rmtof )  Bifdow. 
DiphyeM  mitra  Huxlbt,  1859,  p.  36,  pi.  1,  fig.  4. 

(For  Bynonymy,  see  Bigelow,  19115,  p.  258.) 
Station  4955,  surface;  1  anterior  nectophore. 

Order  PHYSOPHORAE.      • 
Family  FORSKATJTDAE  Haeckel,  1888. 
Genus  FORSKALEA  Kdlliker,  1888. 
VORSKALEA.  tpedat  r 

Station  4810,  100-0  fathoms;  many  fragments. 

The  material  consists  of  parts  of  several  specimens  so  contracted 
and  fragmentary  that  nothing  can  be  said  about  them  further  than 
that  they  belong  to  the  genus  Forskalea.  At  the  locality  of  capture* 
oflF  Cape  Sirakimi,  the  surface  temperature  was  70°. 
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Family  AGALMIDAE  Brandt,  1835. 
Genus  AG  ALMA  Eschscholtz,  1825. 
AOALMA  OKSm  KachiclioHT. 
Agalma  okeni  EecEBCBOi/n,  1825,  p.  744,  pi.  5,  fig.  17. 

(For  flynonymy,  see  Bigelow,  19116,  p.  277.) 

Station  4920,  30(H)  fathoms;  a  large  colony  (50  mm.  long)  with 
9  connidia.  The  siphosome  is  in  excellent  condition;  but  the  necto- 
phores  are  all  detached  and  loose  in  the  bottle. 

Station  4978;  a  fragmentary  colony. 

0-Shima  Harbor;  an  example  30  mm.  long,  with  5  connidia,  in 
fair  condition. 

This  widely  distributed  and  easily  recognized  species  has  usually 
been  known  either  as  CrysiaUomia  polyganata  Dana  or  CrystaUodes 
viireus  Haeckel.  It  has  been  described  in  detail  by  the  latter  author, 
by  Lens  and  Van  Riemsdijk  (1908),  and  by  me  in  a  previous  paper 
(191 1&),  where  its  relationship  and  history  are  discussed. 

The  outlines  of  the  nectophores  and  bracts  of  this  species  are  so 
characteristic  that  it  is  not  likely  to  be  confused  witii  any  other 
Agahnid,  and  the  identity  of  the  present  series  rests  further  on  com- 
parison with  large  series  from  the  tropical  Atlantic,  tropical  PacifiCi 
and  Philippine  waters. 

Family  RHODATJTDAE,  Haeckel,  1888. 

Fanuly  RHODALIIDAE  Bigelow,  19116. 

Genua  ARCHANGELOPSIS  Lena  and  Van  Riemsdijk,  1908. 

ARCHANOSLOPSIS  TTPICA  Lva  and  Van  ReimMUJk. 

Plate  6,  figure  7. 

Ardiangdoptis  typica  Lbns  and  Van  Riemsduk,  1908,  p.  91,  pi.  17,  pi.  18,  figs. 
137-140.— BiGBLOW,  19116,  p.  350. 

Station  4903,  139-0  fathoms;  1  specimen,  in  good  condition  except 
that  all  the  nectophores  but  the  youngest  have  been  detached. 

I  mentioned  this  specimen  in  my  report  on  Eastern  Pacific  Siphono- 
phores  (191 1&,  p.  303),  but  it  came  to  hand  too  late  for  me  to  give  an 
account  of  it  in  that  work. 

Lens  and  Van  Riemsdijk  (1908)  have  given  a  good  account  of  the 
general  anatomy  of  this  interesting  genus,  particularly  of  the  auro- 
phore,  but  as  their  specimens  were  all  more  or  less  fragmentary, 
especially  with  regard  to  the  cormidia,  a  description  of  the  present 
example  will  not  be  amiss. 

The  general  structure  of  the  specimen,  with  large  pneimiatophore, 
nectosome  with  longitudinal  muscular  lamellae  which  bore  the  necto- 
phores in  life,  and  siphosome  in  the  form  of  a  thin-walled  bag,  agrees 
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with  the  origmal  account.  The  pneumatophore  is  about  9  mm. 
long.  The  aurophore  is  covered  with  papiUiform  appendages  (pi. 
6,  fig.  7),  and  closely  resembles  the  corresponding  organ  of  Dromalia 
(1911&,  pi.  23,  fig.  7)  in  external  appearance;  the  serial  sections 
studied  by  Lens  and  Van  Riemsdijk  (1908)  show  that  in  its  internal 
anatomy  it  differs,  though  not  essentially,  from  that  genus. 

The  present  example  was  not  sectioned,  partly  because  it  was  not 
in  very  good  histological  condition,  partly  because  it  was  desirable 
to  preserve  it  intact,  but  optical  sections  of  the  appendages  of  the 
aurophore,  cleared  in  glycerine,  show  that  each  has  a  terminal  pore, 
as  in  Dromalia.  The  older  nectophores  were  all  detached,  and  there 
were  none  in  the  bottle,  but  one  very  young  one  is  still  in  place. 

The  zone  of  proUferation,  as  in  Dromalia  and  AngelopsiSy  lies 
directly  opposite  the  aurophore  on  the  nectosome  close  to  its  junc- 
tion with  the  pneumatophore  (pi.  6,  fig.  7).  Unfortunately,  this 
region  is  damaged,  there  being  only  one  young  nectophore,  and  two 
young  siphons  with  their  tentacles,  so  that  it  is  impossible  to  work 
out  the  successive  stages  in  the  growth  of  the  various  appendages, 
as  I  was  able  to  do  in  Dromalia  (1911&).  On  the  opposite  side  of  the 
nectosome,  just  below  the  aurophore,  there  is  a  naked  zone,  just  as 
in  Dromalia. 

Cormidia. — ^The  basal  surface  of  the  siphosome  is  covered  with 
cormidia.  In  my  preliminary  reference  to  this  specimen  (1911&, 
p.  308)  I  said  that  they  were  apparently  arranged  in  a  spiral,  as  they 
certainly  are  in  Dromalia.  But  a  more  careful  examination  shows 
that  they  are  so  crowded,  owing  to  the  contraction  of  the  siphosome 
as  a  whole,  that  it  is  impossible  to  make  sure  whether  the  arrange- 
ment is  fundamentally  spiral  or  not.  In  their  present  condition  they 
are  all  closely  in  contact  with  one  another. 

The  cormidia  themselves  resemble  those  of  Dromalia  (1911&,  pi. 
23,  fig  9)  in  structure.  The  appendages  of  each  group,  as  in  that 
genus,  are  situated  on  a  stout  gelatinous  stalk,  considerably  longer 
in  Archangdopsis  than  in  Dromalia,  which  is  traversed  by  a  canal 
putting  the  siphons  and  gonophores  in  connection  with  the  general 
Tascular  system  of  the  siphosome  (that  is,  the  hypocystic  cavity). 

Each  cormidium  consists  of  siphon  with  its  tentacle,  and  usually 
two  gonodendra  which  are  variously  branched.  In  one  case,  how- 
ever, there  are  four  separate  gonodendra,  each  with  its  own  independ- 
ent stalk.  Unfortunately  most  of  the  older  gonophores  are  lost, 
but  the  few  large  enough  to  show  their  sex  are  all  males,  which  sug- 
gests, though  it  does  not  prove,  that  ail  the  gonophores  of  a  given 
example  are  of  one  sex,  as  Brooks  and  Conklin  (1891)  found  them 
in  the  specimen  of  Rhodalia  (?)  studied  by  them.  In  Dromalia  this 
point  could  not  be  determined.  In  Rhodalia  Haeckel  (1888)  describes 
both  male  and  female  gonophores  for  a  single  specimen. 
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Each  gonodoidron  bears  several  long  thin-walled  palpons  in  addi- 
tion to  the  gonophores. 

In  their  present  condition  all  the  cormidia  have  dropped  their 
B^hons,  but  the  scar  left  by  this  mutilation  is  invariably  very  notice- 
able just  proximal  to  the  point  at  which  the  gonodendra  branch  but. 
The  one  siphon  loose  in  the  bottle  is  of  the  usual  type,  but  its  ten- 
tacle, as  Lens  and  Van  Riemsdijk  observed,  is  unusually  stout,  and 
it  has  a  well-developed  suspensional  membrane  as  in  DronuUia.  The 
only  tentilla  intact  are  so  young  that  they  as  yet  give  no  indication 
whetlier  an  involucre  is  formed  later,  or  how  many  terminal  filaments 
they  are  fated  to  have. 

In  many  cases  the  gelatinous  stalks  bear  accessory  stalks  near  their 
bases,  and  these  acS^essory  stalks  develop  gonophores  and  palpons. 
But  I  have  found  none  with  a  siphon,  and  am  in  doubt  wheUier  any 
of  tiiem  normally  bore  such  organs. 

One  of  the  most  interesting  features  of  the  specimen  remains  to  be 
mentioned;  this  is  that  the  stalks  of  the  cormidia  near  the  upper  end 
of  the  bag-like  siphosome  usually  bear  from  one  to  three  small  wing- 
like muscular  lamellae  on  their  outer  sides,  close  to  the  base.  At 
present  there  is  nothing  attached  to  any  of  these  lamellae,  but  they 
are  reminiscent,  both  in  structure  and  in  position,  of  the  lamellae  to 
winch  the  bracts  are  attached  in  various  Agalmids,  as,  for  instance, 
SiepJumomia  Ujuga  (1911&,  pi.  20,  fig.  1),  and  therefore  suggest  the 
possibility  that  Archangdopsis  may  have  bracts  as  well  as  necto- 
phores. 

Suborder  CHONDROPHORAB. 

Family  PORPITIDAE  Braudt,  1835. 

Genus  PORPITA  Lamarck,  1801. 

poRprrA  PAcmcA  iiwou. 

Porpiia  pacijica  Lbsson,  1826,  pi.  7,  figs.  3,  3^. 

(For  Bynonymy,  see  Bigelow,  19116,  p.  333.) 

Station  4883,  surface;  7  specimens,  23  to  40  mm.  in  diameter. 

Station  4884,  surface;  4  specimens,  30  to  35  mm.  in  diameter. 

Station  4909,  surface;  2  specimens,  25  and  30  mm.  in  diameter. 

Station  4917,  surface;  1  specimen,  2  mm.  in  diameter. 

Station  4921,  surface;  49  specimens,  1.5  to  9  mm.  in  diameter. 

Station  4952,  surface;  3  specimens,  4  to  11  mm.  in  diameter. 

The  specimens,  all  from  Japanese  waters,  are  interesting  chiefly 
because  they  supplement  the  rather  large  examples  collected  by  the 
Fisheries  steamer  AThatrosa  in  the  eastern  Pacific  (1911&,  p.  333). 
The  characters  which  separate  pacifica  from  all  specimens  of  the 
Atlantic  urnhella,  yet  described,  and  all  the  ones  which  I  have  studied, 
are  the  tubercles  on  the  superior  surface  of  the  disk,  the  greater  num- 
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ber  of  stalked  nematocyst  knobs  on  the  tentacles,  the  more  complexly 
branched  limbar  canals,  and  the  fewer  open  stigmata. 

In  the  eastern  Pacific  specimens  60-55  mm.  in  diameter,  the  tuber- 
cles were  extremely  prominent  and  covered  all  the  upper  surface  of 
the'disk  except  a  narrow  marginal  ring  (191 1&,  pi.  28,  fig.  1).  In  the 
present  specimens  of  25-40  mm.  they  are  smaller  and  restricted  to 
the  central  part  of  the  disk.  But  the  fact  that  in  one  of  28  nun.  the 
region  i^diich  they  cover  is  only  as  broad  as  half  the  radius  of  the 
disk,  whereas  in  one  of  35  mm.  it  is  as  broad  as  the  radius,  shows 
that  they  extend  farther  and  farther  toward  the  margin  with  growth, 
a  later  stage  in  this  process  being  illustrated  by  the  large  specimens 
from  the  eastern  Pacific.  Specimens  of  11  mm.  or  less  have  no 
tubercles,  and  there  is  a  gap  in  the  series  betw'een  them  and  those 
of  23  mm. 

The  number  of  tentacular  nematocysts  in  each  row,  in  five  tentacles 
taken  at  random  from  three  specimens,  is:  25  mm.  in  diameter — 30, 
19,  19;  27,  19,  19;  29,  19,  19;  31,  19,  19;  31,  18,  19;  31,  17,  16; 
30  mm.  in  diameter— 25,  15,  16;  30,  19,  18;  27,  16,  16;  26,  18,  18; 
27,  16,  17;  40  mm.  m  diameter— 32,  16,  16;  29,  14,  15;  34,  16,  16; 
30,  17,  16;  31,  17,  16. 

At  first  sight  it  seems  surprising  that  the  smallest  specim^is 
should  have  more  knobs  than  tiie  next  larger  one,  but  it  has  a  goose- 
barnacle  parasitic  upon  it,  and  is  perhaps  stunted  in  consequence. 
The  numbers  in  all  three  are  rather  larger  than  in  the  eastern  Pacific 
specimens,  in  which  they  were  from  25-29  in  each  of  the  long  and 
11-14  in  each  of  the  short  rows. 

UrnbeUa  has  been  described  as  having  9-12  in  the  long,  6-8  in  the 
short  rows  (A.  Agassiz,  1883;  Chun,  1897&}.  In  two  specimens  the 
numbers  are:  22  mm.  in  diameter,  Naples — 12,  6,  7;  11,  6,  6;  12, 
7,  7;  10,  6,  6;  11,  6,  6;  26  nmi.  in  diameter,  Tortugas — 13,  9,  7;  11, 
6,  7;  16,  7,  8;  11,  9,  9;  12,  6,  8.  Unfortunately,  I  have  no  large 
specimens  with  the  tentacles  intact. 

The  limbar  canals  in  the  Japanese  specimens  agree  very  well  with 
the  conditions  in  the  eastern  Pacific  series  (191 1&),  being  very  much 
branched  and  irregular,  and  the  limbus  itself  is  narrower  than  in 
any  umbella  which  I  have  seen,  though  it  would  take  a  laige  series 
of  each  to  show  whether  this  difference  is  really  important.  In  the 
specimens  of  padjica  upward  of  25  mm.  in  diameter  there  are  no 
open  stigmata  in  the  central  region,  but  in  the  peripheral  parts  of 
the  disk  the  stigmata  are  rather  more  numerous  than  in  the  corre- 
sponding region  in  lai^e  eastern  Pacific  examples,  from  which  it 
appears  that  they  are  successively  closed  as  growth  progresses.  In 
umheUa  many  more  are  permanently  open  (191 1&).  The  very  small 
specimens  1.5-2  mm.  broad  are  all  further  advanced  than  the  larva 
which  I  have  already  described,  though  no  larger,  for  all  of  them 
have  more  than  eight  gastrozooids,  and  the  velum  is  already  notice- 
able in  all. 
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Class  SCYPHOMEDUSAE. 

Order  CORONATA. 

Family  PERIPHYLLIDAE  Haeckel,  1880. 
Genua  PERIPHTLLA  Staenatrup,  1887. 

For  accounts  of  the  anatomy  and  histology  of  this  genusi  see 
Haeckel  (1881),  Maas  (1897,  1903,  1904&),  and  Vanhdffen  (1902a). 

The  present  collection  contains  a  large  and  excellently  preserred 
series  of  typical  P.  hyacinthinaf  ranging  from  veiy  young,  in  which 
the  gonads  have  not  appeared,  to  an  example  70  mm.  in  diameter, 
thus  affording  a  good  opportimity  to  trace  the  development  of  the 
endodermic  pigment.  This  is  of  interest  because  this  character  is 
used  by  Maas  (1904&)  and  by  Vanhdffen  (1902a)  tAeparate  AyocinAtna 
from  dodecdbostrycha,  the  former,  according  to  their  diagnoses,  being 
80  densely  pigmented  over  the  entire  subumbrella  that  the  gonads  are 
invisible  from  without,  the  latter  having  t^e  pigment  limited  to  the 
gastric  cavity  and  upper  part  of  the  subiunbrella,  allowing  the  gonads 
to  show  through.  In  my  account  of  the  eastern  Pacific  medusae 
(1909a)  I  gave  a  survey  of  the  published  evidence  on  this  question, 
and  pointed  out  that  the  specimens  so  far  described  with  the  dodeca- 
hoBtrycha  pigmentation  were  all  rather  small ;  but  this  statement  needs 
correction  because  Vanhdffen  has  called  my  attention  to  the  fact 
that  I  overlooked  a  dodecabostrycha  56  mm.  broad  described  by  him, 
and  which,  as  he  writes  me,  had  no  trace  of  pigment  in  the  ring-sinus. 
It  appears  from  this  that  the  dodecabostrydui  condition  is  not  neces- 
sarily transitory,  though  the  jnresent  series  shows  that  specimens 
which  assume  the  Ayoctn^ina  pigmentation  when  adult  pass  through 
a  dodecdboeirycha  stage.  And  it  also  shows  that  in  the  adult  there 
is  a  good  deal  of  variation  in  the  density  of  the  pigmentation  of  the 
peripheral  regions.  This  suggests,  of  course,  that  there  is  no  sharp 
line  between  hyadnthina  and  dodecai>ostrycha;  that  if  the  two  are 
distinguishable  at  all  they  are  at  most  varieties  of  one  species.  But 
to  settle  the  relationship  of  the  two  will  require  more  data  than  is 
available  at  present.  We  need,  especially,  series  of  growth  stages  of 
the  dodecaboatrycfia  type,  and  large  series  of  the  adults  of  both,  to 
show  whether  or  not  intermediates  occur.  Without  this  information 
further  speculation  can  not  lead  to  any  definite  result. 

The  status  of  P.  regina  is  also  imsettled.  like  hyacinOdna  it  is 
80  densely  pigmented  that  the  gonads  are  concealed;  and  it  is  sepa- 
rated from  that  species  only  by  large  size  and  perhaps  by  a  brighter 
red  color.  I  have  not  been  able  to  study  any  good  material  of  this 
form,  so  do  not  feel  qualified  to  express  a  definite  opinion. 
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PXRIPHTLUL  HTACmTHIIf  A  1 

PeriphyUa  hyadnihina  SrBBNSTRUpy  1837. 
(For  full  synonymy,  see  Bigelow,  1909a,  p.  26,  and  Mayer,  1910,  p.  544.) 

Station  4758,  300-0  fathoms,  south  of  Alaska  Peninsula;  2  speci- 
mens. 

Station  4759,  300-0  fathoms,  south  of  Alaska  Peninsula;  3  speci- 
mens. 

Station  4760,  300-0  fathoms,  south  of  Alaska  Peninsula;  2  speci- 
mens. 

Station  4761,  1973-0  fathoms,  south  of  Alaska  Peninsula;  1  speci- 
men. 

Station  4765,  1217-0  fathoms;  1  specimen. 

Station  4766,  300-0  fathoms,  Bering  Sea;  4  specimens. 

Station  4767,  300-^  fathoms,  Bering  Sea;  4  specimens. 

Station  4773,  334hD  fathoms,  Bering  Sea;  3  specimens. 

Station  4774,  557-0  fathoms,  Bering  Sea;  2  specimens. 

Station  4775,  585-0  fathoms,  Bering  Sea;  3  specimens. 

Station  4781,  482-0  fathoms,  Bering  Sea;  1  specimen. 

Station  4785,  300-0  fathoms,  Bering  Sea;  7  specimens. 

Station  4793,  300-0  fathoms,  off  Kamchatka;  2  specimens. 

Station  4797,  300-0  fathoms.  Sea  of  Okhotsk;  2  specimens. 

Station  4928,  1008-0  fathoms,  Japanese  waters;  1  specimen. 

Station  4951,  703-0  fathoms,  Japanese  waters;  1  specimen. 

Station  4956,  720-0  fathoms,  Japanese  waters;  1  specimen. 

Station  4958,  405-0  fathoms,  Japanese  waters;  1  specimen. 

Station  5063,  300-0  fathoms,  Japanese  waters;  1  specimen. 

Also — 

Station  3070,  685-0  fathoms,  off  the  coast  of  Oregon;  3  specimens. 

Station  3222,  50-0  fathoms,  Bering  Sea;  1  specimen. 

Out  of  the  total  of  46  specimens,  29,  illustrating  the  whole  range 
of  development  from  10  to  70  mm.  in  diameter,  are  in  beautiful  con- 
dition; the  remainder  may  be  described  as  fair. 

From  the  systematic  standpoint  the  most  important  thing  illus- 
trated by  this  series  is  the  extension  of  the  entodermal  pigmentation 
with  growth.  In  the  specimens  up  to  about  15  mm.  in  diameter  the 
pigment  is  entirely  restricted  to  the  stomach,  as  in  the  young  speci- 
mens from  the  eastern  Pacific.  The  gonads  are  first  visible  in  a 
specimen  of  about  10  mm;  and  in  the  examples  of  12-15  mm.,  they 
are  of  considerable  size;  so  these  specimens,  if  captured  alone,  would 
probably  have  been  recorded  as  dodecahostrycha.  As  growth  pro- 
ceeds, the  pigmentation  extends  from  the  stomach  out  over  the  sub- 
umbrella.  The  beginning  of  the  process  is  to  be  seen  in  a  speci- 
men of  16  mm.,  and  in  those  of  20  mm.  the  pigment  is  fairly  dense  as 
far  as  the  proximal  ends  of  the  gonads  in  the  radii  of  these  oigans, 
while  between  them  it  reaches  to  about  the  middle  of  their  length, 
corresponding  to  the  comer  of  the  stomach. 
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In  a  alightlj  older  specimen,  23  mm.  in  diameter,  the  ring  sinus, 
lappet  canals,  and  the  surface  of  the  gonads  themselves  are  faintly 
reddish;  in  other  words,  the  pigmentation  has  now  attained  prac- 
tically its  final  extent,  though  in  the  distal  regions  it  is  still  so  faint 
that  the  gonads  are  visible  from  without. 

Hough  aU  the  large  specimens  are  so  heavijy  and  extensively  pig- 
mented that  their  identity,  as  hyadnthina,  is  at  once  apparent,  it  is 
not  correct  to  say  that  the  gonads  are  always  rendered  invisible  from 
without  by  the  pigment.  This  may  be  the  case;  for  example,  in  two 
perfect  specimens  about  25  and  45  mm.  in  diameter  they  are  entirely 
hidden.  But  in  another  of  40  mm.  in  equally  good  condition  the 
gonads  show  plainly  from  without,  the  pigment  in  this  case  being 
less  dense,  though  equally  extensive.  Again,  in  a  much  smaller 
specimen  (27  mm.),  they  are  entirely  hidden;  in  one  of  36  mm. 
their  distal  ends  plainly  visible,  though  the  pigment  has  attained 
its  final  extent.  These  irregularities  show  that  there  is  considerable 
individual  variation  in  the  density  of  the  pigment,  though  in  all  large 
specimens  it  extends  over  the  ring  sinus  and  peripheral  canal  system. 

General  form^  another  character  which  has  been  supposed  to 
separate  hyaeinOdna  from  dodecdbosbrycha,  but  in  which,  as  I  have 
pointed  out  (1909a),  no  sharp  division  line  can  be  drawn,  likewise 
shows  much  individual  variation.  The  very  small  specimens  are  all 
low  and  broad,  the  medium-sized  ones  proportionately  higher,  usually 
with  the  pointed  outlines,  with  pronounced  ''stiel  canal. "  But  there 
is  much  variation,  the  extremes  being  a  specimen  40  nam.  in  diameter 
and  50  nmi.  high;  that  is,  with  proportions  in  terms  of  the  diameter, 
of  1^5  : 1,  and  one  40  mm.  high  and  40  mm.  in  diameter.  None  of 
these  specimens  are  proportionately  so  high  as  some  previously 
recorded;  for  example,  Vanhdffen  mentions  examples  of  1.9  : 1,  and 
1.7  : 1  (Bigelow,  1909a,  p.  25). 

The  form  of  the  upper  part  of  the  gastric  cavity,  whether  rounded 

or  conical,  seems  to  be  largely  a  question  of  contraction.    In  the  best 

specimens,  which,  to  judge  from  their  condition,  must  have  been  alive 

when  put  into  the  preservative,  it  is  of  the  latter,  in  the  more 

damaged  ones,  of  the   former   type.    And  hydcinthina  with  low, 

rounded  stomach  has  already  been  recorded   (1909a;  YanhAffen, 

1902a). 

Family  NAUSITHOmAE  Bigelow. 

Fkunily  SPHYROPSIDAE  ^  Glaus. 

Genus  NAUSITHOE  K511iker,  18B8. 

NAUSrrHOlt  PUn CTATA  KBUkw. 
NaiuUhoe  punctata  EQllzkbb,  1853a,  p.  323. 

(For  sjmonyiny,  see  Bigelow,  1909a,  p.  35;  Mayer,  1910,  p.  554.) 
Station  4927;  surface;  2  specimens,  12  mm.  in  diameter. 

A  Untenable,  teOMiie  l!pftifropi<ff  cynif  U  msyiMoym 
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Family  ATOLLIDAE  Bigelow. 

Family  COLLASPIDAE'  itfteckel. 

Genus  ATOLLA  Haeckal,  1880. 

The  general  anatomy  of  this  peculiar  genua  is  now  well  known, 
thanks  to  Maas  (1897/ 1903, 19046)  andYanhdffen  (1902a);  but  the 
specific  relationships  of  its  members  are  still  unsettled,  because  the 
diaracters  which  have  been  used  to  separate  the  various  closely 
allied  ^'species,''  are  all  more  or  less  subject  to  individual  variation. 

The  characters  used  by  Vanh^en  to  separate  species  are  the 
presence  or  absence  of  radiai  furrows  in  the  central  disk;  whether 
the  furrows,  if  present,  are  broad  or  narrow;  the  presence  or  absence 
of  exumlval  warts;  and  the  size  of  the  septal  nodes.  But  I  have 
found  that  it  is  impossible  to  draw  any  sharp  line  between  specimens 
with  broad  and  those  with  narrow  radial  furrows;  and  the  present 
series  shows  that  the  size  of  the  septal  nodes  is  so  variable  that  it 
can  not  be  a  specific  character.  There  remain  then  only  the  presence 
or  absence  of  radial  furrows,  and  of  exumbral  knobs.  Mayer  notes 
that  the  former  is  not  a  sharp  di£ference,  because  there  may  be  faint 
sinuosities  on  the  margin  of  the  central  disk,  without  any  true  radial 
furro¥^;  so  that  he  suggests  that  the  two  forms,  wyvillei  with  fur- 
rows and  hairdii  with  a  smooth  disk  may  be  merely  varieties  of  a 
single  species. 

Yanhdffen  recognized  five  species,  bairdii,  valdwiae,  verrmHj  chwni^ 
and  wyvillei;  but  Mayer  reduces  these  to  three,  hairdii  with  smooth 
disk,  wyvillei  with  radial  furrows,  and  diuni,  in  which  the  lappets  are 
sprinkled  with  exumbral  papillae;  a  reduction  which  seems  war- 
ranted. Cfhuni  has  now  been  recorded  by  Browne  (1910)  from  the 
Antarctic,  and  Hartlaub  (1909a)  has  recently  described  another 
species,  A.  ieniOa  from  the  Greenland  Sea;  but  this  is  probably  the 
young  either  of  hairdii  or  of  wyvillei. 

ATOLLA  WTVnXBI  HMCkaL 

Atolla  wyvillei  Habckbl,  1880,  p.  488;  1881,  p.  113,  pi.  29,  fig.  1-0.~Vanr6fpbn, 
1902a,  p.  13,  pi.  5,  fig.  22.— Bioblow,  1909a,  p.  39,  pi.  8,  fig.  1;  pi.  9, 
fig.  3;  pi.  10,  figs.  8,  9. 

Colkupia  achilia  Habckbl,  1880,  p.  489. 

Atolla  alexandri  Majls,  1897,  p.  81,  pi.  11,  fig.  2;  pi.  14,  fig.  4,  5. 
(For  full  synonymy  see  Mayer,  1910,  p.  566.) 

Station  4758,  300-0  fathoms;  1  specimen. 
Station  4759,  300-0  fathoms;  2  specimens. 
Station  4760,  300-0  fathoms;  3  specimens. 
Station  4764,  1130-0  fathoms;  1  specimen. 
Station  4765,  300-0  fathoms;  1  specimen. 

1  Untenable,  beoanid  OoHtaipU  is  a  synonym  otAMa, 
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Station  4766,  300-0  fathoms;  7  specimens. 

Station  4767,  300-0  fathoms;  4  specimens. 

Station  4773,  300-O  fathoms;  2  specimens. 

Station  4780,  1046-0  fatbtais;  1  specimen. 

Station  4917,  361-0  fathoms;  1  specimen. 

Station  5068,  300-0  fathoms;  3  specimens. 

Station  6063,  300-0  fathoms;  2  specimens. 

Station  5064,  300-0  fathoms;  3  specimens. 

Station  5079,  300-0  fathoms*  1  specimen. 

Also — 

Station  3009,  Oulf  of  Calif oniia,  857-0  fathoms;  2  specimens. 

Station  3070,  off  the  coast  of  Oregon;  636-0  fathoihs;  1  specimen. 

Station  3071,  off  the  coast  of  Oregon,  685-0  fathoms;  2  specimens. 

These  specimens  are  all  in  such  good  condition  that  it  is  easy  to 
see  that  they  belong  to  wyviUei;  but  22  damaged  AtoUas,  taken  at 
stations  4767,  4774,  4906,  4907,  4908,  4909,  4917,  4919,  4957,  5063, 
in  the  trawl,  show  no  furrows  clearly;  though  judging  from  their 
general  condition  it  is  probable  that  the  absenee  is  due  to  rubbing  in 
the  net. 

Sev^al  of  the  undoubted  wyvUUi  are  id  beautiful  condition. 

In  the  eastern  Pacific  specimens  there  was  considerable  yariation 
in  the  breadth  of  the  furrows,  which  were  usually  broad  in 'large, 
narrow  in  small,  specimens.  And  in  a  general  way  the  same  is  true 
of  the  present  series.  But  the  furrows  yary  so  much  in  the  large 
specimens,  and  eyer  in  a  giyen  specimen,  that  no  sharp  line  can  be 
drawn  between  specimens  in  which  they  are  broad  and  those  in  which 
they  are  narrow. 

The  size  of  the  s^tal  nodes  has  be^i  used  as  the  chief  distinguishing 
character  between  valdwiae  and  bairdii  (Vanhdffen,  1902a} ;  and  it  is 
therefore  interesting  that  these  organs  yary  in  size  and  proportions 
in  the  present  series.  Thus  in  a  specimen  70  mm.  in  diameter  the 
nodes  are  9  mm.  long  and  5  mm.  broad,  wliile  in  another  of  about 
the  same  size  (71  mm.),  they  are  12  mm.  long  by  3  mm.  broad;  that 
is,  proportionately  only  about  half  as  broad  in  the  latter  as  in  the 
former.  In  other  examples  intermediates  are  to  be  seen.  In  valdwiae, 
according  to  Vanhdffen's  figure  (1902«,  pL  6,  fig.  41),  the  septal  nodes 
are  about  two-thirds  as  broad  as  long;  that  is,  only  slightly  broader 
than  in  our  70  mm.  specimen. 

A  new  character  was  described  for  hairdiihj  Maas  (1904&),  namely, 
the  occurrence  of  septal  regions  subdiyiding  the  tentacular  canals, 
and  in  many  of  our  specimens  there  are  clear  oyal  regions  in  the 
tentacular  canals  which  look  like  septa.  But  it  is  easy  to  demonstrate 
that  there  is  no  discontinuity  in  the  cayity;  and  the  copepods  which 
are  so  often  seen  in  the  canals  are  as  apt  to  lie  in  these  false  septa 
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as  anywhere  else.  The  true  explanation  of  these  clear  spaces  is 
afforded  by  the  fact  that  the  dense  entodermal  pigmentation  of 
the  aboral  surfaces  of  the  canal  walls  is  lacking  in  the  dear  spaces. 
When  the  pigmented  ectoderm  of  the  subumbrella  is  rubbed  off  the 
spaces  are  noticeable;  and  this  has  happened  more  or  less  in  most 
of  the  specimensi  even  when  they  are  otherwise  in  excellent  condition. 
There  is  one  specimen  in  which  the  subumbrella  pigment  is  intact, 
and  in  this  one  the  false  septa  are  only  very  faintly  visible. 

The  general  structiure  of  the  peripheral  canal  system  has  been 
described  by  Vanhdffen  (1902a)  for  valdiviae,  by  Maaa  (19045)  for 
hairdii  and  by  me  (1909a)  for  wyvUlei. 

Order  DISCOPHORA. 

Suborder  SABMABOSTOMATA. 

Family  PELAGIDAE  Gegenbaur,  1856. 
Genus  PELAGIA  P^ron  and  Lesueur. 

The  revision  of  this  genus  would  be  of  great  value  to  the  zoogeog- 
rapher  as  well  as  to  students  of  pelagic  coelenterates;  but  it  must 
be  postponed  until  some  one  has  access  to  large  series  from  all  oceans. 
For  the  present,  the  chief  duty  of  any  one  who  can  examine  a  small 
series  of  Pelagias  is  to  give  the  details  of  the  two  characters  which, 
according  to  Maas  (1903)  and  Mayer  (1910)  separate  the  ''species/' 
i.  e.,  proportions  of  manubrium  and  mouth  arms,  and  form  of  the 
eximibral  nettle  knobs. 

The  specimens  in  the  collection  agree  very  well  with  the  eastern 
Pacific  examples,  with  the  Siboga  material  described  by  Maas  (1903), 
with  the  Vdldwia  collection  whidx  Vanhdffen  described  as  P.  phoaphora, 
and  with  specimens  from  the  Hawaiian  Islands,  the  Philippines,  and 
from  Australia.  I  have  given  elsewhere  (1909a)  the  reasons  for  the 
choice  of  the  name  panopyra  P6ron  and  Lesueur  for  this  form. 

*  PSLAOIA  PANOPYRA  (Pfom  and  Lmima). 

Medusa  panopyra  PAbon  and  Lbsubtjb,  1807,  pi.  31,  fig.  2. 
(For  synonymy,  see  Bigelow,  1909a,  p.  43.) 

Station  4910,  surface;  1  specimen. 
Station  4920,  surface;  7  specimens. 
Station  4921,  surface;  about  15  specimens. 
Station  4926,  165  fathoms;  1  specimen. 
Station  4932,  surface;  25  specimens. 
Station  4950,  surface;  1  specimen. 
Station  4952,  surface;  15  specimens. 
Station  4954,  850-0  fathoms;  3  specimens. 
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Station  4970,  300-0  fathoms;  4  specimens. 
Station  5079,  surface;  7  specimens. 
Station  5081,  surface;  1  specimen. 

The  localities  are  all  in  Japanese  waters  with  surface  temperatures 
of  75^-86^  F. 
Measurements  of  10  specimens,  21-60  mm.  in  diameter,  are: 
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These  measurements  show  that  there  is  a  good  deal  of  variation  in 
the  proportional  lengths  of  manubrium  and  mouth  arms,  so  much  so 
that  it  is  doubtful  whether  Maas's  (1903)  suggestion  that  panopyra 
and  perla  are  separated  by  great  length  of  the  manubrium  in  the 
former,  its  almost  entire  suppression  in  the  latter,  is  justified.  The 
present  series  as  a  whole  seems  to  have  a  rather  longer  manubrium 
than  the  specimens  recorded  by  VanhSffen,  in  which  it  ranged  from 
5-25  mm.  in  specimens  18-54  mm.  in  diameter.  But  in  deciding 
how  much  weight  this  difference  deserves,  I  may  point  out  that  this 
particular  measurement  is  not  a  reliable  one,  because  it  depends  very 
largely  on  whether  the  manubrium  is  extended  or  contracted;  and 
also  on  whether  it  is  stretched  when  the  measurement  is  taken.  To 
make  the  measurements  of  the  present  series  comparable  with  one 
another,  they  were  taken  with  the  manubrium  and  mouth  arms 
stretched  out  straight. 

The  shape  of  the  exumbral  nettle  knobs  is  the  main  feature  em- 
ployed by  Mayer  for  specific  diagnosis,  but  as  VanhSffen  (1902a)  has 
pointed  out,  the  types  intergrade.  In  the  first  place  there  is  not  a 
single  specimen,  nor  have  I  ever  seen  one,  in  which  the  knobs  are  all 
alike ;  but  in  every  one  round  knobs,  oval  ones,  linear  or  sausage-shaped 
ones,  and  linear  ones  subdivided  by  transverse  furrows  are  to  be  seen. 
In  s]>ecimens  from  Australia  and  from  Naples  the  same  variety 
occurs;  but  in  the  three  large  specimens  of  the  Mediterranean  form, 
**noctiluca/*  which  I  have  studied,  long  narrow  knobs  largely  pre- 
dominate, whereas  in  the  present  series  the  various  types  are  more 
equally  represented.  In  our  small  specimens  14-20  mm.  in  diameter 
most  of  tiie  knobs  are  round  or  oval,  and  they  are  much  higher 
proportionately  than  in  the  larger  ones.    This  suggests  that  the 


Digitized  by  VjOOQ IC 


90  PB0CEEDING8  OF  THE  NATIONAL  MUSEUM.  vol.44. 

large  ridge-like  knobs  are  characteristic  of  advanced  stages  in  growth^ 
which  would  explain  their  predominance  in  the  large  Mediterranean 
examples. 

Cohr. — In  the  large  specimens,  as  in  those  from  the  eastern  Pacific 
(1909a),  gonads,  tentacles,  subumbrella,  and  the  fovlt  perradial 
ridges  of  the  mouth  arms  are  pink-violet,  varying  in  strength  in 
different  specimens.  Some  are  almost  colorless,  but  these  are  poorly 
preserved.  The  small  ones  are  colorless  except  that  the  manubrium 
and  gonads  are  pinkish,  or,  in  some,  pale  yellowish. 

Mayer  separates  P.  Jlaveola  Eschscholtz  (including  P.  tahitiana 
Agassiz  and  Mayer)  on  accoimt  of  its  yellow  color,  but  VanhSffen 
(1902a)  found  that  color  changes  with  growth  from  yellowish  to  violet. 

Genus  SANDERIA  Gdtte. 

SANDSRIA  MALATBNSIS  Otflte. 

Sanderia  malayenns  G5ttb,  1886,  p.  835.— VanhOffxn,  1902o,  p.  S8,  pi.  3,  fig.  12; 

pi.  8,  fig.  69-74.— Maybb,  1910,  p.  690,  fig.  376. 
Neopeloffia  exmia  KismNOxnrB,  1910,  p.  14,  pi.  3,  fig.  16. 

Station  4841,  surface,  Sea  of  Japan;  1  specimen. 

Station  4845)  surface.  Sea  of  Japan;  1  specimen. 

Station  4921,  surface,  off  Kagoshima  Bay,  Japan;  1  specimen. 

The  temperatures  at  these  stations  range  from  76®  to  84^ 

The  specimens  range  from  40  mm.  to  about  70  mm.  in  diameter. 

Such  good  accounts  of  8.  mdlayenais  have  been  given  by  Van- 
hdffen  (1902a)  and  Mayer  (1910)  that  it  is  not  necessary  to  describe 
it  in  detail  here.  The  large  specimen  agrees  with  VanhOffen's  excel- 
lent figures  of  the  species,  except  that  the  gonads  are  more  advanced, 
and  the  smaller  ones  differ  from  it  only  in  the  more  primitive  state 
of  development  of  the  gonads  and  tentacles. 

Genus  CHRYSAORA  P^ron  and  Lesueur. 

The  collection  contains  a  single  large  Chrysaora  which  is  probably 
the  O.  mdanaster  of  Brandt,  but  it  has  lost  its  mouth  parts  and  most 
of  the  margin,  besides  being  otherwise  so  badly  damaged  that  its 
identity  is  not  certain. 

r  CHRTSAORA  MSLANASTBR  Brandt 
Chryioora  melanaater  Brandt,  1838,  p.  385,  pi.  16, 17. 

(For  eynonymy,  see  Mayer,  1910,  p.  682.) 

Station  4781,  300-0  fathoms;  1  fragmentary  specimen,  130  mm.  in 
diameter. 

Genus  DACTYLOMETRA  L.  Agassiz. 

Tl^s  genus  has  usually  been  defined  as  having  five  tentacles  to  tiie 
octant  (as  for  example,  by  VanhSffen,  1902a,  Maas,  1909,  Mayer,  1910, 
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p.  583);  but  Mayer  (1910)  has  already  pointed  out  that  the  number 
of  tentacles  to  tiie  octant  in  the  type  species  la4Stea  L.  Agassiz  may 
be  more  than  five,  and  in  a  considerable  number  of  lactea,  and  as  the 
following  table  shows,  it  is  the  rule,  not  the  exception,  to  find  more 
than  fire  tentacles  to  the  octant. 


DactylovMtra  lactea,  SanHoffOf  Cuba. 


Diameter, 
mm. 

TnteoleeperoelKit. 

Total 
teotaota. 

26 

6.6,6,4.4,6,6,4 

87 

81 

4,4,8,3,3,8,4,8 

27 

88 

6, 6, 6.  6,  ft,  6, 6, 6 

44 

89 

8,6,4,4,5,6,4,8 

88 

48 

8,7,6,6,8,7,7,8 
6,6,6,4,6,7,6,7 

67 

86 

47 

68 

7,7,7,7,8,6,8,6 

66 

82 

6,7,6,6,5,6,6,6 

46 

66 

7,7,8,7,6,7,7,6 

66 

79 

9,7,7,8,7,9,8,7 

62 

On  examining  the  individual  octants  it  was  at  once  evident  that 
when  there  were  only  five  tentacles,  the  ones  nearest  the  ocular  lobes 
were  usually  the  youngest;  but  when  there  were  more,  the  others 
were  irregularly  interpolated.  This,  of  course,  shows  that  it  is 
impossible  to  distinguish  Kuragea  with  seven,  from  Dtictyhmetra  with 
five  tentacles  to  the  octant;  and  as  we  do  not  yet  know  what  the 
limit  to  tentacle  formation  is  in  2>.  lactea,  we  may  define  Dactglometra 
as  Pelagidae  with  five  or  more  tentacles  to  the  octant. 

The  various  species  of  Daclyhmetra  are  distinguished  from  one 
another  only  by  such  minor  characters  as  color,  number  of  tentacles, 
and  form  of  the  marginal  lappets,  features  all  more  or  less  variable. 
The  Pacific  forms,  ferrugiriaster  Eishinouye  and  padjica  Q&tte,  are 
undoubtedly  merely  successive  stages  in  the  development  of  one 
species  (Maas,  1909),  in  which,  as  the  present  collection  shows,  five 
tentacles  per  octant  are  attained  in  specimens  of  about  40  mm.  in 
diameter.  In  large  specimens  of  this  species  accessory  tentacles 
appear  (27.  longicirrha  Ejshinouye),  and  in  its  final  condition  there 
are  seven  tentacles  per  octant  (Kura>gea  depresaa  Ejshinouye). 

According  to  Ejshinouye,  the  tentacles  are  short  inferruginasterf 
long  in  pacijica  {^longicirrhi  Ejshinouye),  but  my  series  of  lactea 
and  the  Japanese  Dactylometras  in  the  present  collection  show  that 
there  is  too  much  variability  in  this  respect  and  that  it  is  too  sub- 
ject to  contraction  to  be  used  in  classification.  D.  afrUxma  Van- 
hdffen,  which  has  five  tentacles  per  octant  when  very  large,  seems  to 
be  allied  to  gyinguecirrhaj  in  which  there  are  never  more  than  five, 
often  less;  indeed,  the  only  thing  definitely  sq>arating  it  from  the 
latter  is  its  brilliant  coloration.  For  an  excellent  survey  of  the 
genus  and  of  the  variation  of  D.  gwriguecirrha,  see  Mayer  (1910). 
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DACTYLOMXTRA  PACIfICA  OVIto. 

Daetylometra  quinquecMiay  var.  paafim  Gdrrs,  1886,  p.  834. 

DactylometraferruginasUr  KiSHiNOinrB,  1892,  p.  264,  pi.  3.— Maybb,  1910,  p.  588. 

Daetylometra  kmgicirrha  Eishinoityb,  1892,  p.  261,  pi.  2. 

Kwragea  depressa  Eishinot7te,  1902,  p.  9,  pi.  1,  fig.  7. 

Daetylometra  paeifica,  var.  ferruginaster  Maas,  1909,  p.  44,  pi.  2,  fig.  14. 

Tsuruga  Gulf,  Japan,  surface,  July  23;  six  specimens,  38-81  nun. 
in  diameter;  in  good  condition. 

The  smallest  specimen  has  4,  4,  5,  5,  6,  5,  3,  and  4  tentacles  in  the 
eight  octants;  all  others  have  five  in  each  octant;  the  central  are 
often,  but  not  always,  the  largest,  the  two  on  either  side  slightly 
smaller,  i.  e.,  yoimger.  In  Maas's  specimens  (40  and  90  mm.)  the 
lappets  next  the  rhopalar  lappets  were  the  smallest  (Maas,  1909, 
pi.  2,  fig.  14) ;  and  this  is  true  of  our  smallest  specimen.  But  in  the 
large  ones  the  tentacular  lappets  are  all  about  the  same  size,  though 
distinctly  smaller  than  the  rhopalar  lappets. 

The  rhopalia  resemble  those  of  quinguecitrha  so  closely  that  I  can 
find  nothing  to  separate  them. 

Color. — ^In  the  largest  specimen  the  reddish-brown  exumbral  star, 
which  suggested  the  n^me  ferrv{/inaster,  is  faintly  visible;  the  othera 
have  lost  their  color  in  the  preservative. 

Family  CYANEIDAE  L.  Agassiz,  1862. 
Genus  CYANEA  P^ron  and  Lesueur^  1809. 

At  present  it  seems  impossible  to  distinguish  more  than  one  species 
in  this  genus,  for  although  several  forms  have  been  described  which 
are  so  unlike,  especially  in  color,  as  to  be  recognizable  at  a  glance, 
they  are  all  connected  by  intermediates.  A  revision  of  the  Cyaneas, 
with  a  study  of  their  exact  geographic  ranges  is  much  to  be  desired; 
but  to  be  of  value  it  wiU  require  a  much  larger  series  of  well-preserved , 
material  than  I  have  at  my  command.  Mayer  (1910,  p.  697)  has 
given  an  excellent  synopsis  of  the  various  varieties. 

The  present  collection  contains  two  forms;  one  from  the  Bering 
Sea,  apparently  identical  with  Cferruginea  of  Eschscholtz;  probably 
also  with  the  O.  postelsii  of  Brandt.  Comparison  between  it  and  a 
*'lamarckii"  from  the  North  Sea  and  an  ^^arctica''  from  New  England, 
shows  that  it  agrees  with  the  former,  and  with  the  figures  of  ^'capU- 
lata''  (Vanhdffen),  in  the  size  and  shape  of  the  rhopalar  lappets,  with 
the  latter  in  yellowish  color,  and  in  the  arrangement  of  the  lappet 
canals. 

It  is  so  doubtful  whether  there  is  anything  to  distinguish  the  var. 
^'ferruginea"  from  oapUUUa  that  the  specimens  are  referred  to  the 
latter. 

The  second  form,  from  southern  Japao,  is  undoubtedly  the  0.  nozakii 
of  Eishinouye  (1891).    It  is  distinguished  by  the  entire  lack  of  color, 
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by  the  fact  that  the  rhopalar  lappets  are  scarcely  marked  off;  by  the 
stnictore  of  the  rhopalia,  and  by  the  structure  of  the  circular  muscu- 
lature of  the  subumbreUa,  which  is  separated  into  16  blocks  by 
broad  gelatinous  ridges,  a  condition  different  from  that  in  eapUlata, 
ardieay  and  lamardeii,  where  the  16  muscular  trapezia  are  separated 
from  one  another  b^  very  narrow  gaps,  if  at  all.  But  the  two  ex- 
tremes are  not  discontinuous,  for  in  specimens  from  Puget  Soimd 
and  from  Sakhalin  Island  the  outer  part  of  the  circular  musculature 
is  broken  by  16  gaps  of  medium  breadth,  though  the  inner  part  is 
continuous  all  around  its  circumference. 

CTARXA  CAPILLATA,  m.  CAPILLATA  (UmiMiis)  BMrhicliolte. 
Plate  4,  figs.  8,  9. 
MeduM  eapiUaia  Linnabus,  1758,  vol.  1,  p.  660. 
(For  oynonyiny  and  synopeis  of  varieties,  see  Mayer,  1910,  pp.  596, 597.) 

Dutch  Harbor,  May  26,  surface;  3  medium-sized  specimens,  76, 
120,  170  mm.  in  diameter;  7  small  ones,  22-40  mm.  ' 
Station  5005,  surface;  1  specimen,  70  mm.;  disk  only. 
Station  5024,  surface;  1  specimen,  160  nmi. 

CTARXA  CAPnXATA,m.lfOZAKn  KliUiMaft. 

Plate  4,  figB.  5-7. 
Cffonea  notakU  KxsmNOUTB,  1891,  p.  1,  pi.  1. 

Kobe,  Japan,  August  24,  surface;  1  specimen  of  about  150  mm.; 
in  excellent  condition. 

This  specimen  is  particularly  interesting,  as  showing  how  much 
nozdkii  differs  from  capiUata  in  its  extreme  type.  As  pointed  out 
above,  the  characters  of  importance  in  tUs  respect  are  the  form  of  the 
marginal  lappets,  the  structure  of  the  musculature  and  the  color. 
The  interrhopalar  notches  are  not  so  deep  as  the  rhopalar^  and  the 
margin  follows  an  uninterrupted  curve,  between  the  two,  so  that 
there  are  no  distinct  rhopalar  lappets. 

The  subumbrella  musculature  consists  of  series  of  radial  and  cir- 
cular bands  (pi.  4,  fig.  5),  the  latter  broken  into  16  groups  separated 
by  broad,  roimded  gelatinous  ridges,  the  interrhopalar  groups  being 
about  twice  as  long  as  the  rhopalar.  And  they  differ  from  those  of 
eapSlaia  not  only  in  this  respect  but  also  in  the  fact  that  the  indi- 
vidual muscle  bands  are  lewer  in  number  (only  9-10  in  eaph  group 
instead  of  15-20),  and  much  stouter. 

The  riiopalia,  likewise,  separate  ruyzdkU  (pi.  4,  fig.  6)  from  capSlata 
(pL  4f  fig.  9),  for  in  the  former  they  lack  the  rounded  prominences 
on  the  subumbral  side  near  the  base,  which  are  prominent  features 
in  the  latter. 

The  specimen  is  coloriess. 
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Station  5008,  near  Sakhalin  Island,  suifaoe;  1  fragmeutary  sped- 
men,  140  mm.  in  diameter. 

This  specimen  has  lost  part  of  the  margin,  and  all  the  tentacles  and 
mouth-arms,  but  what  remains  shows  that  it  was  almost  exactfy 
intermediate  between  var.  capiUata  and  var.  no2akii.  The  sense  organs 
agree  with  those  of  the  latter;  the  rhopalar  lappets  are  marked 
off  by  very  shallow  notches,  that  is,  they  are  intermediate,  and  tiie 
circular  musculature  is  especially  instructive,  as  the  9  or  10  outer 
bands  are  separated  into  16  groups  by  broad  spaces,  while  the  4 
or  5  inner  ones  are  unbroken,  and  it  is  interesting  that  it  is  inter- 
mediate in  geographic  occurrence,  as  well  as  anatomically. 

Family  AURELIIDAE  L.  Agassiz,  1862. 

IVunily  ULMARIDAE  >  Haeckel  (1879). 

Genus  PARUMBROSA  Kishinouye,  1910. 

Aureliidae  with  8  sense  organs;  with  24  tentacles;  with  blind 
canals  extending  from  the  ring  canal  outward  into  the  mai^nal 
lappets. 

Parumbrosa  is  closely  allied  to  Discomedum  and  Undoaa;  but  it 
differs  from  the  type  species  of  both  of  these  in  the  occurrence  of 
blind  branches  from  the  ring  canal  into  the  marginal  lappets,  such  as  , 
are  present  in  PhaceUophora.  Mayer  (1910)  does  not  consider  this 
character  of  generic  importance,  but  separates  Parumbrosa  from 
Discomedusa  solely  on  the  groimd  that  there  are  twice  as  many  mar- 
ginal lappetS;  i.  e.,  two  instead  of  one,  between  every  two  marginal 
organs  (that  is,  tentacles  or  rhopalia).  In  the  present  case  it  seems 
clear  that  the  number  of  lappets  has  less  phylogenetic  meaning  than 
the  presence  of  canals,  because,  as  Mayer  himself  points  out,  the  two 
lappets  between  every  two  tentacles  of  Parumbrosa  polylobaia  are 
merely  the  result  of  the  fission  of  single  lappets. 

The  features  separating  Parumbrosa  phUippina  Mayer  from  P. 
polylobata  are  that  in  the  former  there  is  only  one  lappet  between 
every  two  canals,  and  that  the  branching  and  anastomosis  of  the 
per-  and  interradial  canals  is  rather  more  complex  than  Kishinouye 
(1910)  represents  it  for  the  latter. 

PARUMBROSA  POLYLOBATA  KUhinooi*. 
Parumbrosa  polylobata  Kishwoutb,  1910,  p.  19,  pi.  4,  fig.  20-23. 
Station  4898,  207-^  fathoms;  1  specimen,  65  mm.  in  diameter. 
Station  4899, 207-^  fathoms;  1  specimen,  110  mm.  in  diameter,  and 
fragments  of  another. 
Both  of  these  stations  are  off  the  Goto  Islands. 
The  specimens  have  both  lost  most  of  their  mouth  parts  and  are 
otherwise  damaged,  but  fortimately  they  still  show  the  canal  S3rstem, 

1  Untenable,  beoauae  CTteiorMHaMkellfaiynonyniotXHaoofiMdiMaClaaa. 
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the  marginal  lappets,  tentacles  and  rhopalia,  and  the  gonads,  so 
dearfy  that  there  is  no  doubt  of  their  identity  with  P.  polylobata. 
Eishinouye  (1910)  has  given  a  good  account  of  the  species  (summa- 
lized  by  Mayer,  1910). 

In  our  smaller  Bpecimen  the  canal  system  is  in  about  the  same 
stage  as  in  Sshinouye's  figure,  except  that  one  of  the  adradial  canals 
anastomoses  near  its  distal  end  with  the  perradial  on  one  side,  the 
other  adradials  beiog  imbranched.  But  in  the  large  one  the  branch- 
ing and  anastomosis  of  the  per-  and  interradials  is  considerably 
more  complex  than  he  shows  it,  though  less  so  than  it  is  in  phUippina 
(Mayer,  1910).  No  two  octants,  however,  are  exactly  alike.  In 
this  specimen  all  of  the  adradials  anastomose  more  or  less  with 
the  neighboring  per-  and  interradials  near  their  outer  ends,  thou]^ 
the  exact  conditions  vary  from  octant  to  octant,  just  as  in  Dis^ 
eamedusa  lohcUa  Claus.  The  margin,  with  its  narrow  lanceolate  lap- 
pets, agrees  very  well  with  Kishinouye's  figure,  except  that  he  does 
not  show  the  eight  otocysts,  though  their  positions  are  indicated. 

Kishinouye's  specimens  were  taken  in  Toyama  Bay,  and  according 
to  the  local  fishermen  it  is  never  found  on  the  surface. 

Genus  PHACELLOPHORA  Brandt^  1888. 

An  excellent  account  of  the  general  structure  of  this  genus  has 
been  given  by  Mayer  (1910),  but  it  is  so  far  known  from  so  few 
specimens  that  it  is  difficult  to  decide  how  much  importance  should 
be  attached  to  the  supposed  distinctions  between  its  four  members, 
camtschatica  Brandt,  ambigua  Brandt,  orruUa  Verrill,  and  sicvla 
Haeckel.  The  only  tangible  differences  between  them  are  afforded  by 
the  degree  of  scalloping  or  subdivision  of  the  mai^inal  lappets,  for 
although  a  considerable  range  has  been  recorded  for  the  number  of 
toitacles  and  canals,  this  is  subject  to  individual  variation,  as  well 
as  to  progressive  changes  with  growth. 

In  P.  camtsehoHcay  which  is  necessarily  the  type  species  of  the 
genus,  each  of  the  tentacular  lappets  is  cleft  into  seven,  and  the 
sense  oi^an  is  apparently  covered  by  a  large  projecting  scale,  flanked 
on  either  hand  by  a  narrow  lappet,  the  three  together  making  a  tri- 
dentate  organ.  In  cmbigua  each  tentacular  lappet  is  divided  into 
two,  while  each  sense  organ  lies  at  the  bottom  of  a  deep  cleft  flanked 
on  either  hand  by  a  rounded  rhopalar  lappet.  In  the  Mediterra- 
nean P.  sicula  the  rhopalar  lappets  are  roimded  and  separated  by 
notches  from  the  tentacular  lappets,  which  are  entire  (Mayer,  1910, 
p.  614,  fig.  392).  Just  what  the  condition  is  in  the  specimens  of  P. 
cmata  collected  at  Eastport  by  Verrill  (1869)  and  afterwards  by 
Fewkes  (1888)  is  not  clear,  for  while  Mayer  (1910)  represents  each  of 
the  tentaculiur  lobes  of  one  of  the  former  as  subdivided  by  deep 
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notches  into  two  or  three,  in  Fewkes's  figures  the  tentacular  lobe  is 
merely  slightly  undulating  in  outline,  his  characterization  of  the 
lobes  as  ^'indented,  incised,  or  scalloped/'  evidently  referring  to  the 
notches  separating  the  rhopalar  lappets  from  the  tentacular.  As 
Fewkes's  figures  were  drawn  from  life,  and  are  evidently  carefully 
made,  and  not  at  all  diagrammatic,  and  as  VerriU's  specimen  had  been 
in  alcohol  upward  of  20  years  when  Mayer  examined  it,  it  is  likely 
that  Fewkes's  representation  more  clearly  represents  the  normal 
condition. 

Within  recent  years  the  genus  has  been  recorded  from  the  South 
Atlantic  by  Browne  (1908)  as  orTuUa  and  from  Japan  and  the  Kurile 
Islands  by  Eishinouye  (1910)  as  sicula.  In  Browne's  specimen  the 
tentacular  lobes  were  not  subdivided,  but  merely  somewhat  wavy  in 
outline,  and  so  are  the  specimens  in  the  present  collection.  In  Kish- 
inouye's  material  they  were  entire.  To  summarize,  then,  specimens 
with  entire  or  slightly  wavy  lappets — that  is,  all  the  recently  described 
specimens  of  the  genus — are  known  from  the  Mediterranean,  the  Bay 
of  Fundy,  the  South  Atlantic,  Japan,  the  Kurile  Islands,  while  the 
present  collection  contains  two  of  this  type  from  Bering  Sea.  Pha- 
cellophoras  are  also  recorded  from  the  west  coast  of  the  United  States 
by  A.  Agassiz  (1865)  and  Fewkes  (1889),  but  without  details  as  to 
their  margins. 

There  seems  to  be  nothing  whatever  to  separate  Browne's  and 
Ejshinouye's  specimens  specifically  from  the  Mediterranean  sicula^ 
and  I  believe  that  the  same  is  true  of  the  Eastport  form,  omata,  for 
though  Mayer's  figure  (1910)  shows  the  mouth  arms  as  AureUorhke, 
he  says  in  his  characterization  of  the  species  that  they  are  like  those 
of  dubia — that  is,  Cyaneorhke — while  in  Fewkes's  figure  from  life 
they  are  large,  curtain-like,  just  as  in  sicula.  The  differences  in  the 
number  of  canals  in  the  various  recorded  specimens  also  suggest 
nothing  more  than  geographic  varieties,  if  that.  My  own  studies 
show  that  a  little  rough  treatment  is  all  that  is  needed  to  make  the 
lappets  split,  for  the  gelatinous  substance  is  very  thin  at  the  margin, 
and  when  this  happens  it  might  easily  be  mistaken  for  the  normal 
condition,  which  suggests  that  no  line  can  be  drawn  between  Pha- 
cellophoras  with  entire  and  those  with  subdivided  tentacular  lobes. 
There  is  nothing  to  show  that  ambiguay  sicuUi  and  omata  are  not 
all  one  species.  The  case  of  camtschatica  is  not  clear,  because  its 
marginal  sculpture  is  so  peculiar. 

PHACXLLOPHORA  ABCBIOUA  (Bmidt). 
Plate  4,  fig.  10;  plate  5,  fig.  5. 

Hacoaedeoonma  cimJbigman  Brandt,  1838,  p.  380,  pis.  27,  28.— A.  Aoassde,  1865, 

p.  43. 
CaUinema  omata  VBBBnii,  1869,  p.  117.— Fbwkbs,  1888,  p.  235,  pi.  6,  fig.  1-1. 
PhacellophoraomataKLEOKELf  1880,  p.  643.— Haegitt,  1904,  p.  68.— Vanh6pf«n, 

1906,  p.  59.— Bbownb,  1908,  p.  247,  pi.  2,  ^.  3,  4.— Maybb,  1910,  p.  617. 
Phacellophora  ambigua  HabcbbTi,  1880,  p.  550.— VanhOvfbk,  1906,  p.  58. — 

Matbb,  1910,  p.  615. 
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PhaeeUophora  eamt$diatiea  HBsrwia,  1878,  p.  113,  114,  pi.  9,  fig.  15;  pi.  10,  fig. 

16  (not  Brandt,  1835). 
PhaeeOophcra  mcula  Haxokbl,  1880,  p.  551.— Matxb,  1910,  p.  613,  fig.  392.— 

KiSHiNOxrrBy  1910,  p.  21,  fig.  2. 

Station  4779,  64-0  fathoms,  Bering  Sea;  1  specimen  95  mm.  in 
diameter. 

Agattu  Island,  surface;  1  specimen,  170  mm.  in  diameter. 

Also  3604,  Bering  Sea,  August,  1895;  fragments. 

The  smaller  specimen  is  in  fair,  the  larger  one  in  perfect  condition. 

The  smaller  specimen  agrees  so  well  with  Mayer's  figure  of  a  Med- 
iterranean example  that  the  latter  might  almost  have  been  taken 
from  it;  the  larger  differs  only  in  having  more  canals  and  tentacles 
and  more  complex  mouth  parts.  As  in  Mayer's  figure,  each  rhopa- 
lium  is  flanked  on  either  side  by  a  roimded  lappet,  separated  from  the 
tentacular  (velar)  lappet,  which  is  likewise  roimded,  or  slightly  wavy, 
by  a  shallow  notch  (pi.  4,  fig.  10),  and  practically  the  same  condition 
is  figured  by  Kishinouye  (1910)  and  by  Browne  (1908),  except  that 
according  to  the  former  the  rhopalar  lappets  are  rather  more  pointed, 
while  the  latter  represents  the  lappets  as  proportionately  longer  and 
narrower. 

Two  antimeres  are  irregular  in  having  the  rhopalar  lappets  im- 
usually  large,  and  the  tentacidar  lappet  entirely  suppressed. 

Gandl  system. — ^In  the  large  specimen  91  canals  leave  the  stomach, 
but  by  the  branching  of  the  rhopalar  canals  there  are  about  140  at 
the  margin.  In  the  smaller  specimen  there  are  70  at  the  stomach, 
149  at  the  maigin;  that  is,  there  is  individual  variation,  apart  from 
size.  In  Mayer's  Mediterranean  specimen  there  were  64  canals  at  the 
stomach,  and  his  figure  shows  about  110  at  the  margin;  in  Browne's 
South  Atlantic  specimen  there  were  42  at  the  stomach.  The  number 
of  blind  canals  extending  into  each  of  the  tentacidar  lobes  varies  from 
2  large  and  4  very  minute  in  an  antimere  in  which  the  place  of  the 
tentacular  lappet  is  usurped  by  the  rhopalia  of  lappets  on  either 
hand,  to  10  or  11,  the  5  or  6  in  the  middle  being  much  the  largest  and 
obviously  the  oldest,  those  at  either  end  very  small  indeed. 

In  the  small,  specimen  there  are  usually  5  or  6  canals  to  the  lobe. 
Kishinouye  (1910)  shows  10,  Browne  (1908)  8,  Mayer  5  to  8  for  his 
Mediterranean,  but  only  2  to  5  for  his  Eastport  specimen. 

MouOh  parts. — Each  of  the  four  mouth  arms  is  about  100  mm. 
long,  of  the  same  general  type  as  in  Cyanea,  though  not  so  large;  i.  e., 
jHBctically  the  condition  figured  by  Mayer  for  sicvla.  In  the  smaller 
specimen  the  marginal  folds  of  the  mouth  arms  are  largely  torn  away, 
leaving  the  stiff  aboral  axes,  which  in  this  mutilated  state  suggest  the 
mouth  arms  of  Aurdia^  and  in  Mayer's  figure  of  his  Eastport  speci- 
men they  seem  to  be  in  the  same  condition. 

The  rhopalia  (pi.  5,  fig.  5)  have  no  ocelli  and  agree  very  well  with 
Hertwig's  figure.  According  to  Mayer  (1910,  p.  614)  there  is  ''no 
00077'--ProcN.M.vol.44— 18 1 
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sensory  pit  in  the  exumbrella  above  the  sense  club/'  but  in  oiu: 
8]>ecimen  there  is  a  distinct  pit  above  each  rhopalium. 
Color. — ^In  formalin  the  specimens  are  pale  yellowish. 

Genus  AURELIA  P^ron  and  Lesueur. 

The  collection  contains  two  easily  distinguishable  species  of  AvreUa^ 
the  well-known  aurita,  and  the  Arctic  limb(Ua  first  described  by 
Brandt  (1838)  from  the  Bering  Sea  r^on.  As  VanhSffen  has 
pointed  out,  limbata  is  characterized  by  the  complex  branching  and 
anastomosis  of  its  canal  system  and  by  pigmentation;  and  these 
characters  taken  together  give  the  medusa  a  general  appearance  so 
characteristic  that  it  is  identified  at  a  glance. 

The  considerable  series  of  the  aurita  group  which  I  have  studied, 
taken  off  the  coasts  of  New  Engiandi  in  British  waters,  the  North 
Sea,  Cuba,  Puget  Sound,  and  Japan,  all  incline  me  to  accept  Van- 
hSffen's  view  that  they  can  not  be  divided  even  into  varieties,  cer- 
tainly not  by  the  precise  arrangement  of  the  canals.  According  to 
Mayer  (1910,  p.  628)  '^lahiata*'  is  separable  from  aurita  by  the  fact 
that  its  mai^in  is  cleft  into  16  instead  of  8  lappets,  by  the  small  diam- 
eter of  the  subgenital  openings,  and  because  the  bell  margin  '^  projects 
downward  from  the  subumbrella  side  as  8  plain-edged,  velum-like 
folds  spanning  between  the  sense  organs."  But  our  8  specimens 
from  Puget  Sound  and  Japan  show  very  clearly  that  whether  there 
are  8  or  16  marginal  lobes  is  a  question  of  contraction.  In  some  few 
preserved  specimens  the  margin  is  more  or  less  retracted  in  tlie 
adradii,  giving  the  ^^Idbiata'^  outline;  in  others  the  contraction  has 
taken  place  in  some  of  the  adradii  only;  and  one  specimen  from  Cuba 
is  especially  instructive  because  there  are  four  such  false  lappets 
in  one  octant. 

The  size  of  the  subgenital  openings  seems  to  be  subject  to  great 
variation — ^Mayer  himself  has  shown  very  small  ones  in  an  a/urita 
from  the  Tortugas — and  they  are  very  sinall  in  our  Japanese  speci- 
mens and  in  others  from  Cuba.  In  New  England  specimens  they 
are  large  as  a  rule. 

As  to  the  structure  of  the  margin,  I  may  point  out  that  it  is  exactiy 
the  same  in  aurita  as  it  is  described  by  Mayer  (1910)  for  Idbiata;  in 
both  the  tentacles  arise  some  distance  from  the  bell  margin,  and  the 
intertentacular  lobes  are  not  discontinuous,  as  they  are  shown  in  L. 
Agassiz's  beautiful  figures,  but  are  connected  with  one  another  below 
the  tentacles  by  a  continuous  ''shelf  which  is  the  true  margin. 
Below  this,  again,  the  velarium  is  situated. 

There  are  two  Aurelias  besides  cmnto  and  limJHUa,  which  may  per- 
haps deserve  specific  rank,  solida  Browne  and  maJdivensis  Bigelow, 
the  former  characterized  by  the  va*tical  position  of  the  rhopalia,  the 
latter  by  the  extreme  development  of  the  mouth-arms.  But  both  of 
these  demand  further  study. 
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AVBMUA  AUKITA  < 
I  mariia  Loni abus,  1758,  p.  660. 

(For  Bynoiiymy,  sm  Mayor,  1910,  pp.  623, 628.) 

Tsuruga,  Japan,  July  23,  surface;  3  specimens,  65, 90,  and  130  mm. 
in  diameter. 

I  can  find  nothing  to  separate  these  specimens  from  the  Aurelias 
of  the  New  England  coast,  except  that  they  have  smaller  subgenital 
pits  than  is  usually  the  case  among  the  latter;  but  in  this  respect 
they  agree  with  Cuban  specimens.  The  branching  of  the  canals  is 
rather  regular,  just  as  in  the  Japanese  specimens  recorded  by  Maas 
(1909,  var.  '*cclpota^')f  but  no  more  so  tiian  I  have  seen  it  in  some 
Atlantic  specimens;  in  fact  an  example  of  almost  exactly  the  same 
^rpe  (though  with  only  seven  rhopalia)  has  been  figured  by  Hargitt 
(1905c)  from  Massachusetts. 

AUBSLU  UMBATA  Bnoidt 

Plate  5,  figs.  l-A, 

Awdia  UmhakL  Brandt,  1835,  p.  26.— VanhOvfbn,  1902a,  p.  43;  Maab,  19065, 

p.  507. 
Diploempedon  Umbata  Brandt,  1838,  p.  372,  pi.  10. 

Dutch  Harbor,  surface,  May  26;  16  young  specimens,  1&-22  mm. 
in  diameter. 

Agattu  Island,  surface,  June  7;  1  specimen,  now  in  fragments, 
about  200  mm.  in  diameter. 

Mororan,  Hokkaido,  Japan,  surface,  July  6;  2  specimens  of  about 
100  mm.;  1  very  fragmentary,  the  other  with  subumbrella,  part  of 
margin,  gonads,  subgenital  pits,  and  two  mouth-arms  intact. 

Station  6008;  surface,  1  specimen,  43  mm.  in  diameter. 

This  species  resembles  a/unta  in  general  form  as  well  as  in  the  fact 
that  the  exumbrella  is  thickly  set  with  minute  tubercles,  gbing  a 
hoary  appearance.    The  subgenital  openings  are  of  moderate  size. 

No  one  of  the  large  specimens  is  perfect;  but  the  two  most  im- 
portiint  features  from  the  systematic  standpoint,  canal  system  and 
margin,  are  well  preserved  over  at  least  a  part  of  the  periphery,  in  all. 

Oandl  system. — ^In  the  large  specimens  the  canal  system  is  so  char- 
acteristic that  it  identifies  them  at  a  glance  (pi.  6,  fig.  1).  The  inter- 
radial  groups  rise  as  one  trunk,  the  perradials  usually  as  three  trunks; 
in  either  case  the  original  trunks  soon  divide  and  subdivide,  while 
the  resultant  branches  anastomose  among  themselves  and  with  the 
outer  portions  of  the  adradiab,  until  the  entire  subumbrella  is  occu- 
pied by  an  exceedingly  dose-meshed  and  complicated  canal-net,  in 
which  the  adradials  are  conspicuous  by  the  fact  that  they  are  inde- 
pendent for  the  inner  two-thirds  of  their  length. 

In  the  smallest  specimen  (16  mm.)  the  adradials  are  unbranched, 
and  each  per-  and  interradial  group  arises  as  a  single  trunk,  which 
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shortly  bifurcates;  and  close  to  the  margm  there  is  some  further 
branching.  In  a  specimen  of  20  mm.  the  per-  and  interradials  still 
start  as  a  single  trunk;  but  the  peripheral  branching  and  anasto- 
mosis is  already  much  more  extensiyCi  and  the  outer  third  of  the 
adradials  is  now  inyolyed  in  it  (pi.  5,  fig.  4),  and  the  margins  of  all 
the  canals  are  jagged.  By  the  time  a  diameter  of  32  nmi.  is  rem^hed 
there  is  a  marked  advance  in  the  complexity  of  the  branching. 

MouOi  porta. — ^Unfortunately  the  mouth  parts  are  damaged  in  all 
the  specimens;  but  so  far  as  can  be  seen  they  are  of  the  usual  AvreUa 
type.  In  one  example  of  about  100  mm.  two  of  the  mouth-arms  are 
intact;  they  are  slightly  longer  than  the  bell  radius. 

Margin, — ^The  velarium  is  much  broader  than  in  aurita,  and  the 
oldest  of  the  intertentacular  lobes  longer  and  pointed,  but  there  are 
all  stages  in  the  development  of  the  latter  and  of  the  tentacles.  As 
in  (mrita  (p.  98),  the  tentacles  arise  some  distance  above  the  maigin, 
the  lobes  not  being  discontinuous,  but  connected  with  one  another 
below  the  tentacles. 

The  rhopalia  (pi.  6,  figs.  2,  3)  resemble  those  of  A.  aurita  in  general, 
there  being  a  broad,  shallow,  radially  corrugated  exumbral  pit  above 
the  sense  club,  and  below  it  a  narrow,  tubular  one  opening  into  the 
notch  at  the  bottom  of  which  the  latter  is  situated.  The  club  itself 
stands  in  an  oblique  position,  neither  horizontal,  as  is  usual  in  aurita, 
nor  vertical,  as  in.the  form  described  by  Browne  (1906)  as  soUda. 

The  most  striking  feature  of  the  margin  is  that  velarium,  maigin, 
and  lappets  are  heavily  pigmented.  In  the  preserved  specimens  they 
are  amber^brown,  and  one  of  Mertens's  figures  from  life  (Brandt,  1838) 
shows  this  same  color,  but  in  his  other  figure  they  are  deep  sepia- 
brown.  The  color  is  as  dense  in  our  specimen  of  30  mm.  as  it  is  in 
the  larger  ones;  but  in  the  specimen  of  60  mm.  observed  by  Mertens 
(Brandt,  1838,  A.  h/yalina)  there  was  no  pigment. 

Snborder  RHI20ST0MATA. 
Genua  MASTIGIAS  L.  Agassiz,  1862. 

MASnOIAS  PAPUA  (IMMO)  L.  AfMrii. 
(kphea  papua  Lbsson,  1826,  p.  122,  pi.  11,  figs.  2»  3. 

(For  eynonymy,  see  Mayer,  1910,  p.  678.) 

Nagasaki,  Japan,  surface,  August  8;  3  specimens,  20^5  sun.  in 
diameter. 

These  specimens  are  apparently  id^itical  with  the  Japanese  material 
described  by  Eoshinouye  (1895)  as  M.  phyaopTwra,  except  that  Uke 
the  Japanese  specimens  studied  by  Maas  (1909)  they  have  lost  all  color 
in  the  preservative.  As  Maas  (1903, 1909)  has  shown,  pAy^opAora  is 
at  most  a  variety  of  papua,  with  which  Mayer  (1910)  has  unequiv- 
ocally united  it.    I  believe  the  latter  is  correct. 
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Genus  CEPHEA  P^ron  and  Lesueur,  1809. 

Mayer  (1910)  has  given  an  excellent  account  of  this  genus,  and  has 
pointed  out  that  since  in  all  known  species  of  Cephea  the  mouth-arms 
"give  rise  to  secondary  dichotomous  or  dendritic  branches  and  all 
are  laterally  compressed"  there  is  no  distinction  between  it  and 
Ndraaioma.  The  several  members  of  Cephea,  though  differing  widely 
from  one  another  in  their  extremes,  are  connected  by  so  many  inter- 
mediate conditions  that  the  separation  of  the  species  is  difficult  and 
probably  largely  artificial. 

The  collection  contains  a  single  well-preserved  Cephea  which  agrees 
yery  well  with  the  C  setouchiana  of  E^ishinouye,  especially  in  having 
a  rather  high  dome  with  numerous  protuberances,  and  a  unitary 
four-lobed  subgenital  cavity,  a  character  which  it  shares  with  C.  eoerur 
leseens  Maas.  According  to  Mayer,  setouchiana  is  a  variety  of  O. 
eephea,  eoerulescens  of  C  octoatyla,  the  two  species  being  separated  by 
the  conformation  of  the  centred  exumbral  dome.  This  character  is  a 
yariable  one,  as  Mayer  himself  has  foimd;  but  as  I  have  studied  only 
a  single  specimen  of  the  genus,  his  classification  is  adopted  here  for 
the  sake  of  imiformity.  Kishinouye's  account  (quoted  by  Mayer, 
1910,  p.  657)  appUes  so  well  to  our  specimen  that  no  description  is 
called  for  here. 

CSPHX4  CBPHXA  (Vteakliy,  m.  SXTOUCmAirA  (Klihliwa|«)  lOfW. 
Microityltu  uUmchiomua  EismNOUYB,  1902,  p.  11,  pis.  1,  2. 
Netroitoma  setouckianus  Bbowkb,  19060,  p.  967. 
Cephea  cephea,  var.  eetcwJnana  Matbb,  1910,  p.  657,  fig.  409. 

Nagasaki  Harbor,  August  5;  1  specimen,  80  mm.  in  diameter. 

Genus  RHOPILEMA  Haeckel,  1880. 

RHOPILBMA  BSCULBUTA  Kldilaoiii*. 
HhopUema  eseukjUa  Kishinoutb,  18916,  p.  53;  1899,  p.  20,  pi.  13,  figs.  1-5.— Matbr, 

1910,  p.  705,  fig.  423. 
7  Bhopilema  rhopahphora  Haxokbl,  1880,  p.  596. 

Eagoshima  Oulf,  Japan,  August  16,  surface;  1  excellent  specimen, 
about  140  mm.  in  diameter. 

Kiahinouye's  (1899)  accoimt  of  this  species,  quoted  by  Mayer,  is  so 
good  that  no  description  is  necessary  here. 

GEOGRAPHICAL  DISTRIBUTION. 

The  chief  interest  of  the  collection,  from  the  zoogeographic  stand- 
point, is  that  it  throws  fresh  light  on  the  relationships  of  the  medusa 
fauna  of  Bering  Sea  to  that  of  other  parts  of  the  north  .Pacific  on  the 
one  hand,  and  to  that  of  the  Arctic  Ocean  and  north  Atlantic  on  Uie 
other:  and  it  affords  our  first  information  of  the  siphonophore  fauna 
of  the  northwestern  Pacific. 

Some  40  species  of  medusae  are  now  recorded  from  the  region 
mduding  Bering  Sea,  the  Aleutian  chain,  the  neighborhood,  of  the 
Shumagin  Islands,  and  the  east  coast  of  Kamchatka,  the  known 
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occurrence  of  which,  in  other  regions,  is  diown  on  the  table 
with  the  exception  that  two  species  are  omitted,  Aequarea  aeguoreaj 
because  our  knowledge  of  its  several  varieties  is  still  so  chaotic 
that  it  is  not  advisable  to  make  any  use  of  them  as  yet  in  discussions 
of  zoogeography,  and  the  ''species  incerta*^  of  Murbach  and  Shearer 
(1903),  a  peculiar  codonid,  because  known  from  a  single  poorly 
preserved  specimen. 

DtBtributwn  of  Bering  Sea  speeiee. 


1.  lCXDUa4B. 


Sarila  prineept 

Senw  cxiBiw. ...................... 

Sertia  faponieti 

Bi^toeodo%pnt^ef 

Bouetdnvmea  tupereWarii 

BotuainoUUabougQifUfaid 

SiaikeaUumefibadM 

littttcf  mftolra. 

Pandearulfn 

OatatUmavetkeria 

C^tabUfnamuUkinata 

W9eoptt$nematopkora 

HOercbara  awm»ma 

Probotqfdaettflaflavkirrhata 

Tiaroptia  jiaeemaio 

MM^iia  indkam 

Staiwopikon  nurtnuU 

PtfftJIOQtlMluetW 

Ganknemut  tertem  yar.  dtpr'ettum. '. 

AglenOiadlgUaU 

CVotwf  ■  brunnea  yar.  nonwyfag 

PtSSaSkogim  iaedUU. '.'.'..',...'./..'.'.. 

Botrpnema  dUnane 

Haikreaa  papUlotum , 


Aeghiaroua. 

AieiwufprtmaidU 

8olwii$$ui  indta 

AeginoptUlaimeiUU , 

HalkifttMMtUjntgeri 

PtripftfUateteMMfM , 

AtcmvBjfmd 

OMneacapiOatavvr.eepmala. 

Okrpmorakdvola 

CktjftaorafiUUinatUr 

PmgiaepK/kM. 

AweliaauriiB , 

AmtUallmbeia 


S.  BiraoilOPBOSAB. 


JtomuepHnia 

Dtokyetcretfea 

Diphpa  truneaia. . . 


The  most  striking  thing  illustrated  by  the  table  is  the  paucity  of  a 
peculiar  Bering  Sea  f aima,  if  indeed  there  be  any.  Thus  there  are 
only  two  CSraspedotae  so  far  known  from  Bering  Sea,  the  neighborhood 
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of  the  Aleutians,  and  the  Sea  of  Okhotsk  alone,  that  is,  Meatar 
Tubaira  and  Odlycopsis  nematophora,  both  described  here  for  the  first 
time.  And  though  the  second  may  fairly  be  assumed  to  be  restricted 
to  the  Bering  Sea  region,  because  it  is  a  surface  species  and  has  not 
been  taken  elsewhere  although  the  genus  to  which  it  belongs  is 
widely  distributed,  the  first  is  certainly  a  member  of  the  mesoplankton, 
for  which  reason  it  is  unsafe  to  assume  that  it  will  not  prove  to  be 
much  more  widely  distributed  'than  now  appears,  when  the  bathy- 
metric  province  to  which  it  belongs  is  better  known.  The  same  is 
true  of  Pandea  rubra,  recorded  from  Bering  Sea  and  from  off  the 
coast  of  British  Columbia,  and  it  is  questionable  whether  the  single 
Scyphomedusae  peculiar  to  the  Bering  Sea  region,  Hdliclystua  stejnegeri 
Kkhinouye,  is  really  separable  from  H.  auricula. 

The  remaining  species  are  easily  classified  as  to  their  relationships, 
systematic  and  geographic.  In  the  first  place,  there  are  four  ''inter- 
mediate'' cosmopolitan  species,  belonging  that  is,  to  the  mesoplank- 
ton,  EaLicreas  papHhsum,  Aegvivwra  grimaldii,  PeriphyOa  hyacirUhinaf 
Atolla  wyviUei,  and  one  cosmopolitan  siuf ace  form,  Aurdia  aurUa, 
while  two  others,  Solmisws  inmsa  and  Aegina  rosea,  if  not  cosmo- 
politan, are  at  least  widely  distributed  both  in  the  Atlantic  and  in 
the  Indo-Pacific.  Then  one,  Bougaitimllea  hcugavrmUei,  is  probably 
identical  with  the  other  member  of  the  same  genus  mentioned  in  the 
list,  B.  aupercUiaris.  Sarsia  prineepa,  S.  eximia,  Hyhocodon  prolifer, 
BougainviUea  supercUiaris,  RcUMeea  Uumenhaehii,  (Jatahlema  vesicaria, 
Tiaropsis  diademata,  EuUmina  indicans,  Staurophora  Tnertensii, 
PtychogeTia  lactea,  AgJandui  digiUde,  ParUachogcn  haeckdi,  Botrynema 
dLvMjToe,  Aeginopsis  "Umrentn,  Hdlidystua,  and  Cyanea  capHlaia  var. 
capiOaki,  are  characteristic  members  of  the  medusa  faima  of  the 
boreal  Atiiantic,  or  of  the  Arctic  Ocean;  Aurdia  limbata  probably 
occurs  in  Greenland  waters  (Vanh5ffen,  1902a)  and  Sarsia  japoTir 
iea  may  be  identical  with  an  Arctic  species,  8.  flammea,  while  Cbto- 
Uema  muUicirrata  is  a  member  of  a  genus  which,  as  here  defined,  is 
known  only  from  the  boreal  Atlantic  and  from  the  Arctic  Ocean. 
Six  species,  on  the  other  hand,  clearly  have  an  Indo-Facific  origin. 
These  are  Heterotiara  anowyma,  whi<^  is  widely  distributed  in  the 
intermediate  depths  of  the  Indo-Pacific,  but  is  not  known  from  the 
Atlantic;  Proboscydaetyla  Jlavicirrata,  a  Pacific  species  which  finds 
its  closest  ally  in  the  only  other  member  of  the  genus,  omaUi,^  one  or 
other  variety  of  which»is  recorded  from  various  localities  in  the 
tropical  Atlantic  and  the  Pacific  and  Indian  Oceans;  Ocmcnenma 
verUfM  var.  depressvm,  which  is  represented  in  the  north  Atiantic 
by  a  close  ally;  and  Ghrysaara  hdvcHa,  which  is  so  far  known  only 
from  the  two  sides  of  the  northwestern  Pacific,  though  it  is  certainly 

>  I  bave  recently  ezamioed  two  ezoeUent  spedmens  of  flavkirrata  from  Pnget  Soond,  finding  that  the 
modsof  brandling  of  the  oanal  agrees  very  well  with  Brandt's  (1888)  flgme;  this  separates  them,  as  Isop- 
PMd  (1900b),  tram  omele. 
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very  close  to  the  Atlantic  G.  hysoscda,  if  indeed  it  is  separable  from 
it  at  all.  0.  mddnaster,  too,  is  so  far  known  only  from  the  northr 
western  Pacific;  and  the  Pdagia  is  a  representative  of  a  tropical  and 
subtropical  genus,  a  casual  visitor  from  the  south. 

Thus,  as  might  have  been  expected  on  oceanographic  grounds,  it 
is  evident  that  the  medusa  fauna  of  the  Bering  Sea  region  has  been 
recruited  from  two  directions,  there  bemg  a  constituent  from  the 
warmer  waters  of  the  Pacific  on  the  one  hand  and,  on  the  other,  a 
more  important  one,  nimierically,  from  the  cold  Arctic  waters,  which 
must  have  entered  Bering  Sea  by  way  of  Bering  Straits. 

Most  of  the  leptoUne  species  of  northern  origin  are  known  from 
the  r^on  extending  from  Cape  Cod  to  southern  Labrador,  while  one, 
EuUmina  sociali^,  occurs  in  the  North  Sea;  that  is,  they  are  boreal 
rather  than  purely  Arctic,  though  several  are  known  from  Arctic 
stations;  and  this  is  what  we  might  have  expected,  for  in  simmier 
the  temperature  of  the  surface  waters  of  the  southern  part  of  Bering 
Sea  is  from  50^  to  57^;  that  is,  about  as  warm  as  the  waters  of  the 
northern  parts  of  the  Gulf  of  Maine  on  the  New  England  coast  and 
considerably  warmer  than  the  surface  waters  of  the  Labrador  current 
off  Labrador.  And  for  this  same  reason  it  is  probable  that  collec- 
tions made  during  the  late  summer  would  contain  a  greater  number 
of  southern  species,  for  the  Fisheries  steamer  Albatross  records  are 
limited  to  May  and  the  early  part  of  June. 

The  Bering  Sea  list  includes  four  siphonophores,  all  long-known 
species.  One  of  them,  Diphyes  arcHca,  previously  recorded  only 
from  Arctic  and  boreal  r^ions  (191 1&),  was  taken  regularly  on  the 
present  cruise  in  cold  waters,  but  was  entirely  absent  in  the  warm 
waters  of  the  Eastern  Sea  and  of  Kuro  shiro.  Like  the  Arctic  and 
boreal  medusae,  it  probably  reached  the  Bering  Sea  region  from  the 
north,  i.  e,  by  way  of  Bering  Straits.  But,  as  Doctor  Moser,  who  is 
now  working  on  tiie  siphonophores  of  the  German  South  Polar  Expe- 
dition, writes  me  that  the  Ocmss  took  it  in  many  localities,  further 
discusdion  of  its  distribution  is  best  postponed  until  her  data  is 
published. 

The  three  other  siphonophores  are  all  species  of  wide  distribution 
in  both  Atlantic  and  Indo-Paoific,  Rosacea  plicata  and  Diphyes  trun- 
eaia  being  known  from  tropical  as  well  as  from  temperate  stations 
and  Vogtia  pentacantha  from  the  Bay  of  Biscay  and  from  the  Medi- 
terranean. But  as  none  of  them  has  ever  be^  recorded  from  Arc- 
tic temperatiures,  it  is  safe  to  assume  that  they  colonized  Bering  Sea 
from  the  south.  They  were  all  taken  there  so  regularly  that  they 
are  to  be  considered  characteristic  members  of  its  pelagic  fauna. 

The  collection  suggests  the  probability  that  certain  species  of 
medusae  belonging  to  intermediate  depths  may  be  confined  to  Arctic- 
boreal  regions;  a  generalization  of  great  zoogeographic  interest  if  it 
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proves  to  be  well  founded.  This  tentative  conclusion  (of  course  it 
may  have  to  be  modified)  is  based  on  the  occurrence  of  Pantachogon 
Kaeckdi  and  of  Orossota  hrunnea  var.  narvegica.  If  these  species  had 
been  represented  by  only  a  few  scattered  captures,  we  might  well  hesi- 
tate to  use  them  as  instances  of  geographic  range ;  but  both  were  taken 
in  considerable  numbers  at  10  stations  each,  and  the  regularity  of  their 
distribution  is  striking  when  we  observe  that  only  14  hauls  with  the 
intermediate  net  from  300  fathoms  were  made  south  of  the  Shumagin 
Islands,  in  Bering  Sea  and  in  the  Sea  of  Okhotsk,  in  11  of  which 
one  or  other  of  the  two  species  was  taken  (in  six  hauls  the  two  were 
taken  together;  each  was  likewise  taken  in  the  trawl).  On  the 
other  hand,  both  were^  conspicuously  absent  in  the  intermediate 
hauls  made  in  Japanese  waters,  nor  are  they  represented  in  the 
extensive  collections  made  by  the  Albairoaa  off  the  coasts  of  Cali- 
fornia, British  Columbia,  and  southern  Alaska,  which  have  passed 
through  mj  hands.  In  the  Atlantic,  too,  these  two  species  have 
been  taken  only  at  far  northern  stations,  though  the  expeditions 
of  the  Nationdl,  of  the  VaMivia,  and  of  the  Prince  of  Monaco 
might  have  been  expected  to  reveal  them  in  the  warmer  parts  of 
the  Atlantic  were  they  as  common  there  as  in  Bering  Sea,  or  as  are 
such  genera  as  HaUcreaa,  PeriphyOa,  and  AtdOa.  And  the  fact  that 
P.  haeckdi  is  represented  by  a  distinct,  though  allied,  species,  scotti,  in 
the  Antarctic  and  C.  hrunnea  var.  narvegica  by  a  recc^nizable  variety  in 
tropical  regions,  is  also  strong  evidence  that  the  two  are  restricted  to 
northern  regions.  The  collection  made  by  the  Michael  Sara,  now 
being  studied  by  Doctor  Broch,  may  throw  fiuther  light  on  this  sub- 
ject, but  we  are  probably  safe  in  assuming  that  both  Pantachogon 
and  Oroasota  entered  Bering  Sea  from  the  north. 

Botrtfoema  eUinorae  is  likewiise  known  only  from  ^'intermediate'' 
hauls  in  Bering  Sea  and  in  the  Arctic  Ocean;  but  the  records  of  its 
captures  are  too  few  to  warrant  the  assumption  that  it  is  confined  to 
high  latitudes,  while  the  fact  that  its  close  ally,  bracei,  is  Antarctic, 
suggests  that  the  genus,  at  least,  will  be  found  in  the  deeper  water 
layers  of  low  latitudes.  It  is  not  improbable  that  the  two  new 
''intermediate"  species,  Pandea  rubra  and  Meaicr  rulatra,  may 
belong  to  the  same  category,  for  their  occurrence  in  the  northwestern 
Pacific  closely  parallels  that  of  Pantachogon  and  Cfrossota;  but,  as 
pointed  out  above,  it  is  best  to  suspend  judgment  on  this  point  for 
the  present. 

We  can  not  trace  the  cold  water  medusae  southward  along  the 
west  and  east  sides  of  the  northwestern  Pacific  as  well  as  we  could 
wish,  because  we  know  veiy  little  about  the  medusae  of  the  Ameri- 
caa  coast  between  the  Aleutians  and  Puget  Sound.  But  the  collec- 
tions from  the  latter  region,  recorded  by  A.  Agassiz  (1865)  and  by 
Murbach  and  Shearer  (1903),  and  a  series  in  the  Museum  of  Com- 
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parative  Zoology  collected  by  Professor  E^incaid,  give  a  fair  idea, 
though  certainly  far  from  a  complete  survey,  of  its  medusa  fauna. 
The  combined  list  from  Puget  Sound,  coast  of  Washington,  and 
southern  British  Columbia,  is  as  follows: 

Sarda  rosaria.  Ealistawra  eellularia, 

Sarda  eximia,  Phialidium  gregarium. 

Stomotoca  aira,  Aequorea  aiqyarea. 

Neoitarris  hreviconUs,  Oonumemtu  verten$. 

CcUabUma  multicirraUi,  Agkmiha  digitale, 

BougainvUlea  bougainvUlei.  Oyanea  arcHca  (colorless  var.). 

Proboscydactylaflavxcirrhata,  Dactylometra  species? 

PolyarMs  penicUlatum,  Chrysaora  Julvola, 

Pok/orckia  minuta,  Pheicellophora  species? 

MeUcertum  georgieum,  Aurelia  aurito. 
StatiTophora  mertenrii. 

Likewise  the  siphonophores,  Diphyes  appendicuUUaj  Physaliaj  PorpUa^ 
and  VdeUa;  and  the  present  collection  contains  specimens  of  Betero- 
tiara  anonyma  and  Crosaota  pedunmUUa  taken  in  intermediate  hauls 
off  British  Columbia. 

The  general  character  of  this  list  differs  from  that  of  Bering  Sea  by 
the  appearance  of  the  very  noticeable  genera  Polyorchis,  Balisiauraj 
Dactyhmetra,  and  by  the  tropical  siphonophores  Physalia,  Porpita, 
and  VeUUa,  while  the  dark-colored  Cyanea  of  the  north  is  replaced  by 
a  colorless  variety,  of  which  I  have  seen  examples.  At  the  same 
time  seven  of  the  Bering  Sea  species  are  also  known  from  the  Puget 
Sound  region,  while  it  would  not  be  surprising  to  find  Sarsia  rosaria 
( ?  tubvlosa),  Mdicertumf  and  Phialidium  in  Bering  Sea,  judging  from 
the  occurrence  of  these  genera  in  the  north  Atlantic. 

As  we  pass  southward  from  the  Puget  Sound  region,  we  find  only 
a  few  scattered  records  of  medusae  imtil  we  reach  San  Diego.  And 
somewhere  in  this  long  stretch  the  cold-water  species  which  compose 
the  great  bulk  of  the  medusa  fauna  of  Bering  Sea  entirely  disappear, 
the  most  southerly  record  for  any  of  them  on  the  surface  being 
Fewkes's  (1889)  capture  of  Hyhocodon  prolifer  at  Santa  Barbara, 
though  the  northern  AglmUha  digitale  is  represented  by  a  distinct 
variety  in  the  intermediate  depths  of  the  tropical  Pacific  (1909a). 
The  only  Leptomedusa  known  to  be  common  to  San  Diego  and  to 
Bering  Sea  is  the  cosmopolitan  Aequorea  aequorea^  and  even  in  this 
case  it  is  doubtful  whether  it  is  represented  by  the  same  variety. 

On  the  western  side  of  the  Pacific  the  available  data  is  more  exten- 
sive, thanks  to  the  collections  irom  Japan  recorded  by  Maas  (1909) 
and  by  Kishinouye  (1902,  1910),  and  to  the  Fisheries  steamer 
Albalross  series  from  the  southern  part  of  the  Sea  of  Okhotsk,  a  virgin 
field,  and  the  Eastern  Sea  south  of  Japan.  The  species  taken  in  the 
Sea  of  Okhotsk  are  Sarsia  japonica,  Oalycopsis  nematopJiora,  Ptycho- 
gena  lactea,  Tima  saghalinensis,  Aglantha  digitaU,  Orossota  brunnea. 
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yar.  narvegioay  Pamiachogon  haedcdi,  Haiicreas  papillosum,  PeriphyUa 
ijfacinihinafAyrelia  limbata,  and  the  aiphonophore  Vogtia  pemtaoantha; 
all,  except  the  Tima,  also  taken  in  Bering  Sea;  and  the  one  exception 
may  be  expected  to  turn  up  there,  as  it  is  a  new  species  known  onfy 
from  one  record. 

Cyofnea  capUJUxIa,  Autdia  Itm&afo,  SiaurapTumi  merUnmi,  and  the 
genus  Chrysaora  are  also  known  from  the  southern  end  of  Sakhalin 
Island,  besides  the  genera  VnuMmea,  NemapM,  and  PolyoriMSf 
recorded  by  Kishinouye. 

SSght  of  the  Bering  Sea  medusae  are  known  from  the  Kurile  Islands, 
imong  them  the  typical  cold-water  forms  SUmrophora  mertensiif 
AgJafUha  digiiaU,  the  dark-colored  yariety  of  Oytmea  capmcaa^ 
Aurdia  lirnJxUa,  and  Diphyes  aretiea;  but  on  the  other  hand,  the 
eudoxid  of  Nedopyramis  diomedae,  a  species  previously  recorded  only 
from  the  tropical  Pacific,  was  likewise  taken  off  the  Kurile  Islands, 
but  it  is  known  from  so  few  captures  that  it  can  not  be  assigned  to 
any  definite  temperature  zone.  CaidbleTna  muUicirrata,  Chrysaora 
hdvcia,  Sarsia  iubulosa,  PTuicdlophora  amJngua,  and  the  peculiar 
Staiuomedusa  Tlummaioseyphus  have  likewise  been  recorded  from  tibie 
Kuriles  by  Kishinouye. 

In  examining  the  records  of  the  AVnitross  from  the  Sea  of  Japan 
we  are  confronted  by  the  rather  surprising  fact  that  although  the 
intermediate  6-foot  net  and  tiie  small  plankton  nets  were  used  at 
15  of  the  86  trawling  stations  occupied,  medusae  were  takenon  only 
3  hauls.  Only  four  species  of  medusa^  were  taken;  i.  e.,  Liriope 
teiraphyUa,  Agla/ura  hemistomay  AgJantha  digvUde,  Dactylometra  padr 
fica,  and  three  siphonophores,  Rosaoea  plicata,  Diphyes  arcHca,  and 
D.  truncata;  while  the  only  previous  records  which  I  have  been  able 
to  find  are  that  of  Aeginopsis  lanirenHi,  by  Haeckel  (1879)  and 
Parumbrosa  polylohata  by  Kishinouye  (1910). 

The  apparent  absence  of  the  smaller  surface  medusae  wight 
perhaps  be  credited  to  their  being  overlooked  in  the  mixed  plankton; 
but  we  can  not  accoimt  in  this  way  for  the  failure  to  find  any  of  the 
larger  red  '' intermediate"  genera,  as  for  example,  AtoBa,  PeriphyUa, 
Aeginura,  because  they  are  made  exceedingly  conspicuous  by  tiieir 
color.  And  as  none  of  them  were  taken,  it  is  fair  to  assume  that  the 
scarcity  of  ibe  medusae  on  the  Sea  of  Japan  is  a  real,  not  an  apparent 
phenomenon. 

The  short  list  includes  three  warm  water  members,  Aglaura, 
lAriope,  Dactylometra,  and  two  cold  water  ones,  AgJantha  and  Diphyes 
aretiea,  with  two,  Rosaeea  plicaia  and  Diphyes  truneaia,  which  are 
probably  cosmopolitan ;  and  data  of  the  specimens  shows  diat  Aglanira 
and  lAriope  were  taken  on  the  surface,  while  Aglantha  and  Diphyes 
were  encountered  only  in  inteimediate  hauls,  the  difference  in  bathy- 
metric  range  being  well  illustrated  by  the  coincidence  that  AgJawa 
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was  taken  on  the  surface  dose  by  the  spot  where  the  two  cold  water 
species  were  brought  up  from  the  deeper  waters,  the  surface  tempera- 
tures bemg  77''-80'';  that  at  245  fathoms  SS.!"".  Haeckel's  record  of 
Aeffinapsis  unfortunately  gives  neither  the  date,  whether  winter  or 
summer,  nor  the  exact  locality.  And  both  of  these  are  of  im^ 
portaooe,  because  in  siunmer  the  surface  temperatures  of  the  Sea 
of  Japan  range  from  about  60^  (northern  end)  to  about  80®  (Korea 
Channel);  while  in  winter  the  surface  waters  of  its  northern  half, 
between  Hokkaido  and  the  Siberian  coast,  are  cooled  to  46®  or  less. 
In  HxB  portion  of  the  Eastern  Sea  south  of  the  Straits  of  Korea 
traversed  by  the  AJbcutroes,  the  hauls  brought  to  light  an  abimdant 
harvest  of  medusae,  the  species  taken  near  the  Groto  Islands,  off 
Kagoshima  Gulf,  and  off  Kyushiu  Island  being — 


1.  Medusae. 


TwrrUopdis  nutricula. 
Aequorea  pensile. 
Olindioidesformosa. 
Aglaura  hemistoifna, 
EhopaUmema  velatum. 
ColoboTiema  typicum. 
Crossota  alba, 
Liriope  tetraphylla. 


Oeryonia  probowidalu, 
Solmundella  biUrUaculaia. 
Periphylla  hyadnthina. 
Nau9itho9  punctata, 
AtoUa  wyviUei, 
Pelagia  panopyra. 
Sandena  mahyemii, 
Parumbrota  polylobata. 


2.  SiPHONOPHOSAB. 


Dipkyes  tnmeata. 
DipkyeB  appendicuUUa, 
Diphyes  eontorta, 
Diphyes  spiraHs, 
Diphyopsis  dispar. 
Diphyopsis  mitra, 
Diphyoptii  diamiuonia, 
Agahma  okeni. 
Archangelopns  typioa, 
Porpita  paafica. 


Rosacea  plicata, 

Nectodrcma  retUuUUa,  * 

Hippopodius  hippoput, 

Vogtia  pentacanUia. 

Abylopsis  tetragona. 

Bassia  ba$sensis. 

Clausophyea  gdlatea. 

Oaleolaria  auetralis, 

OaUolaria  numoica. 

Chuniphyes  multidentata. 

The  list  is  essentially  tropical,  as  might  have  been  expected  from 
the  surface  temperatures  (83®-85®)  at  the  season  the  collection  was 
gathered,  all  the  surface  medusae  being  known  from  the  tropical 
parts  of  the  Pacific  or  Indian  Oceans,  except  TurrUopsia  riutri^ulaiay 
Olindundes,  and  Parurnbrom  pciybata,  the  last  two  known  only  from 
Japan.  AU  the  siphonophores,  except  Vogtia  pentacarUha,  are  known 
from  the  tropical  Pacific,  or  from  the  Malaysian  region,  while  most  of 
them  are  characteristic  of  the  warmer  regions  of  all  three  great 
oceans. 

During  the  summer  months,  when  the  southeastern  coasts  of 
Japan  are  bathed  by  the  warm  Kuro  Shiro  current,  the  tropical 
holoplanktonic  coelenterate  faima  extends  northward  along  the 
coast  of  Nipon,  at  least  as  far  as  Suruga  and  Sagami  Bays,  where 
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the  combined  records  of  Eishinouye  (1902, 1910),  Maas  (1909),  Doflein 
(1906),  and  the  Fisheries  steamer  Albatross,  have  revealed  the  following 
tropical  species:  Oytaeis  vulgaris,  Cflamla  papua,  Proboscydadyla 
amata,  PhiaUdium  pacificwm,  P.  discoHa,  Aequorea  pejisUe,  Liriope 
tetraphyUa,  Oerycma  proboscidalis,  RJiopaloTtema  vdatum,  Agkmra 
hemistoma,  SohmindeUa,  Ounina  peregrina,  CJiaryhdea  rastonii, 
Pdagia  panopyra,  Sanderia  malayeTisis,  Daetylometra  pacifica,  Thysaruh 
stoma  ihysarywra  and  MasHgias  papua,  with  the  following  siphono- 
phores,  Abylopsis  tetragona,  Diphyes  appendicttUUa,  Diphyopsis 
iispar,  Diphyopsis  chamissoms,  ForskaUa,  Physalia,  PorpUa,  and 
VdeBa;  all  of  them  being  widely  distributed  in  the  tropical  parts 
of  the  Indo-Pacific. 

This  list  suggests  that  the  pelagic  coelenterate  fauna  of  the  south- 
east coast  of  Japan  in  summer  is  overwhelmingly  tropical;  but  such  a 
conclusion  is  correct  only  for  its  holoplanktonic  constituent — that  is, 
for  the  inhabitants  of  the  warm  waters  of  the  Kuro  Shiro,  and  for 
certain  scyphomedusae.  With  the  leptoline  forms  quite  a  different 
state  of  affairs  is  to  be  seen,  because  the  list  does  not  include  any 
of  the  leptoline  hydromedusae  which  are  the  most  characteristic 
members  of  the  medusa  fauna  of  the  Philippines,  the  Malaysian 
region,  or  of  the  Maldives  and  tropical  Pacific,  such  as  BougairmUea 
fulva,  Laodicefifuma,  Tiaropsis  rosea,  Phialucium  mbengJia,  Irenopsis 
hexanemalis,  EuHma  levuka,  Odocanna  polynema,  Oonionemus  suvaen- 
9is,  or  the  genera  Euphysora,  Phortis,  or  Olindias.  A  full  list  of  the 
Philippine,  Malaysian,  and  tropical  West  American  hydromedusae, 
and  their  distribution,  wiU  be  foimd  in  my  report  on  the  Albatross 
Philippine  medusae. 

In  Japanese  waters  the  place  of  Olindias  is  taken  by  Olindioides, 
of  the  tropical  Oonionemus  stwaensis,  by  6.  vertens,  var.  depressum, 
which  is  a  close  ally  of  the  Oonionemus  of  the  cold  waters  of  Puget 
Sound,  and  of  New  England.  Other  Japanese  leptoline  forms 
recorded  by  Eishinouye  (1910)  and  by  Maas  (1909),  such  as  Nemopsis 
dofleini,  WiUia  pacifica,  Spirocodon  saUatrix,  are  pecuUar  to  Japan, 
so  far  as  we  know  yet.  The  absence  of  the  typically  tropical  leptoline 
species,  which  are  so  common  among  the  Philippines,  is  probably 
not  an  accidental  failure  in  collection,  but  is  an  actual  condition, 
due  to  the  low  temperature  of  the  waters  off  the  east  coast  of  Japan 
in  winter,  which  they,  or  their  hydroids,  can  not  survive.  But  in 
the  case  of  the  holoplanktonic  species,  this  bar  is  operative  only 
in  winter,  for  they  are  brought  to  Japan  in  summer  by  the  Kuro 
Shiro,  when  the  latter  spreads  toward  the  north. 

Unfortunately  we  have  almost  no  data  on  the  medusa  fauna  of 
the  east  coast  of  Nipon,  north  of  Yokohama  Bay;  indeed  I  have 
not  been  able  to  find  a  single  definite  record;  but  we  can  safely 
aarame  that  before  Tsugaru  Strait  is  reached  the  tropical  contingent 
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of  the  medusa  aad  siphonophore  fauna  swings  away  from  the  coasti 
with  the  easterly  trend  of  the  Kuro  Shiro  currenti  because  the  few 
sp^ies  previously  known  from  the  east  coast  of  Hokkaido,  and 
those  found  th^  by  the  ATbatroM^  that  is,  Sareia  japoMM^ 
Ptychogena  lacUa,  AgtarUha  digikUe,  HaUdyatus  a/uricula,  Avrelia 
cmrUa,  Aurdia  Zim&oto,  and  Diphyea  arcdca,  are  of  a  distinctly  north- 
em  cast. 

In  summer  the  warm  Kuro  Shiro  water,  with  its  characteristic 
fauna,  is  periodically  driven  out  from  the  shore  oflp  Tsuruga  Gulf,  by 
northwest  winds,  and  its  place  taken  by  much  colder  water  (Doflein, 
1908);  and  the  few  available  winter  records,  for  example,  Rathkea 
hlumenhachii  and  PhaceUophora  anibigua  from  Misaki  (Kishinouye), 
show  that  some  northern  species  reach  the  coasts  of  Nipon  at  tibat 
season;-  whether  any  of  them  do  so  in  summer  is  not  yet  known. 

An  interesting  parallel  may  be  drawn  between  the  pelagic  coelen- 
terate  fauna  of  the  northeastern  coasts  of  Asia  and  that  of  the 
northeast  coast  of  the  United  States.  It  has,  of  course,  been  long 
recognized  that  the  east  coast  of  Japan  and  the  southern  shores  of 
New  England  share  certain  striking  oceanic  phenomena,  both  being 
bathed  in  winter  by  cold,  almost  Arctic  waters  of  northern  origin, 
which  in  summer  are  periodically  displaced  by  the  northerly  swing 
of  a  very  warm  current,  the  Kuro  Shiro  in  the  Pacific,  the  Gulf 
Stream  in  the  Atlantic.  On  the  Japanese  coast  the  warm  stream 
holds  almost  continuous  sway  in  summer;  but  on  the  south  coast 
of  New  England  its  full  effect  is  felt  only  occasionally,  though  it 
tempers  the  surface  waters  to  a  marked  degree  throughout  the 
warm  months.  Off  the  coast  of  Nipon,  in  the  r^on  of  Sagami 
and  Suruga  Gulf  the  annual  range  of  temperature  is  from  about  50^ 
to  about  80^;  off  Narragansett  Bay,  in  New  England,  from  about 
3&^  (it  occasionally  freezes  in  the  bay)  to  about  76'';  and  of  course 
even  greater  extremes  and  various  anomalies  are  observed  in  partially 
enclosed  waters. 

To  both  of  these  regions  the  warm  current  brings  an  abimdant 
tropical  oceanic  pelagic  fauna  in  summer;  but  this  deserts  New 
England,  and  probably  Japan,  in  autumn,  when  the  warm  waters 
to  which  it  belongs  recede.  And  in  neither  r^on  is  the  leptoline 
medusa  fauna  tropical;  thus  there  are  very  few  leptoline  species 
common  to  Narragansett  Bay  and  to  the  West  Indies,  though  the 
former  receives  a  niunber  of  characteristic  tropical  oceanic  medusae 
every  summer;  and  the  same  is  true  of  Japan;  nor  indeed  would 
we  expect  to  find  literal  tropical  species  taking  permanent  foothold 
in  regions  where  they  would  have  to  survive  boreal  temperatures  at 
some  stage  of  development. 

In  New  England  tropical  medusae  seldom  penetrate  north  of  Mas- 
sachusetts Bay,  beyond  which  point,  in  summer,  we  find  boreal  species 
such  as   Mdicertum  campanuUi,  Staurophora  mertensiif   CakMema 
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vesiearia,  which  appear  only  in  winter  south  of  Cape  Cod;  and  in 
Japan  the  Tsugaru  Strait  marks  a  similar  division.  But  both  in  the 
Atlantic  and  in  the  Pacific  there  are  records  of  the  occurrence  of  trop- 
ical coelenterates  from  far  north  of  their  usual  range,  such  as  PhysoLia 
in  the  Bay  of  Fundy,  Pdagia  in  Bering  Sea. 

In  the  cold  season  the  process  of  dispersal  is  reversed,  the  warm- 
water  species  receding,  the  cold-water  ones  advancing  toward  the 
south.  We  do  not  know  just  how  far  southward  boreal  medusae 
extend  along  the  coasts  of  the  United  States  in  winter,  but  several 
appear  regularly  at  that  season  at  Woods  Hole  and  in  Narragansett 
Bay,  and  I  have  myself  seen  the  waters  of  Pamlico  Sound  (only  a  few 
miles  north  of  Cape  Hatteras)  crowded  with  the  dark  red  northern 
Oganea,  in  January,  after  prolonged  northeast  storms.  In  Japan,  as 
pointed  out  above,  boreal  species  appear  in  Sagami  Bay  during  the 
cold  season,  and  it  is   probable  that  they  advance  even  farther 

southward. 
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EXPLANATION  OF  PLATES. 

PULTB  1. 

Meator  rtibatra. 

Fig.  1.  Side  yiew  of  type.    X3. 
2.  Ond  view  of  same. 

8.  Side  view  of  manubrium  of  another  Bpedmen. 

Catablema  multieirrata. 

Fig.  4.  Side  view  of  specimen,  29  mm.  high,  with  the  bell  opened  and  ita  walla 
turned  aside  to  show  the  manubrium. 

5.  Radial  canal  and  portion  of  maigin. 

6.  DiasectioD  of  maigin,  showing  bases  of  an  old  and  a  young  tentacle  in  side  >|iew. 

7.  Portion  of  margin. 

Catablema  vetiearia,  var.  nodulo$a. 

Fig.  8.  Side  view  of  specimen  21  mm.  in  diameter,  with  part  of  the  bell  wall  dissected 
away  to  show  manubrium  and  gonads. 

9.  Similar  dissection  of  a  young  specimen  10  mm.  in  diameter. 

Plate  2. 

Pandea  rubra. 

Fig.  1.  Side  view  of  type,  47  nmi.  high. 

2.  Upper  part  of  another  specimen,  with  part  of  the  bell  wall  cut  away  to  show 
manubrium  and  gonads. 

8.  Radial  canal  and  portion  of  maigin. 

4.  Side  view  of  base  of  a  tentacle. 

5.  Portion  of  radial  canal. 

6.  Young  specimen,  27  mm.  hifl^. 

7.  Manubrium  of  same. 

Caijfcopiii  nemataphora. 
Fig.  8.  Type,  with  part  of  bell  wall  cut  away  to  show  manubrium.    X8. 

Plate  3. 

*    Calyeopns  nematophora. 
Fig.  1.  Maigin. 

2.  Aboral  view  of  subumbrella,  with  manubrium  laigely  cut  away  to  show  its 
relation  to  the  canals. 

8.  Fdrtion  of  lip. 

Fig.  4.  Side  view  of  specimen,  17  mm.  in  diameter. 

6-7.  Successive  stages  in  the  development  of  the  gonads. 

8.  Manubrium  and  proximal  part  of  gonads  of  a  laige  specimen. 

Crotmrtaolba. 

Fig.  9.  Side  view  of  type.    X  about  3. 

10.  Portion  of  maigin  of  same,  showing  stumps  of  tentacles  of  different  ages. 

11.  Portion  of  inner  surface  of  bell  of  another  specimen  to  show  nmnubrium  and 

gonads. 

12.  Seose-club  of  same.    X75. 


Digitized  by  VjOOQIC 


118  PBOCEEDINGB  OP  THE  NATIONAL  UVBEVM,  toL.44. 

CroMOto  pAfuneuldia. 
Fig.  13.  Portion  of  type  showing  manubrium  with  its  peduncle,  and  one  gonad.     X3. 

PuLn  4. 
Botrynema  ellvnorae. 

Fig.    1.  Sligjitly  oblique  side  view  of  specimen,  13  mm.  in  diameter. 

2.  Portion  of  margin  of  same  to  show  stumps  of  tentacles. 

3.  Portbn  of  same,  more  highly  magnified,  to  show  sense-cluba. 

4.  Sense-dub. 

Cyanm  eapiUata,  var.  notakii. 

Fig.   5.  Portion  of  subumbrella,  about  natural  size. 

6.  Rhopalium  of  same,  in  side  view. 

7.  Aboral  view  of  rhopalium. 

Cyanea  eapiUata  var.  eapiUata. 

Fig.   8.  Portion  of  subumbrella. 

9.  Rhopalium  of  same,  side  view. 

Phaeellophora  ambigua. 

Fig.  10.  Portion  of  subumbrella  and  maigin. 

Plate  5. 

Aurdia  limhata. 

Fig.   1.  Portion  of  subimibrella  of  laige  specimen,  200  mm.  in  diameter,  diowing  the 
canal  system. 

2.  Aboral  view  of  rhopalar  folds  and  niche  of  same. 

3.  Dissection  of  maigin,  showing  the  rhopalium  in  side  view, 

4.  Segment  of  subumbrella  of  a  /oimg  specimen,  20  mm.  in  diameter. 

Phaeellophora  ambigua. 

Fig.   5.  Dissection  of  maigin,  showing  rhopalium  in  side  view. 

Oaleolaria  austraUi. 

Fig.  6.  Apex  of  lower  and  base  of  upper  bell,  with  base  of  stem,  to  diow  the  method 
of  association.    XlO. 

Vogtia  pentaeantha. 

Fig.   7.  Mature  nectophore,  16  mm.  broad. 

8.  Young  nectophore,  4  mm.  broad. 

9.  Nectophore,  8  mm.  broad  at  a  stage  intermediate  between  figs.  7  and  8. 

Ro9aeea  plieata. 

Fig.  10.  Side  view  of  nectophore  and  contracted  stem  of  specimen  from  the  north- 
western Pacific.    X2.5. 
11.  Sxtremity  of  somatocyst  of  specimen  from  the  Bay  of  Biscay. 

Plltm  6. 

Clau9ophye$  gaUUea. 
Fig.  1.  Enth*e  animal.    X3. 

2.  Base  of  superior  and  apex  of  inferior  nectophore  of  another  specimen  to  ahow 
their  relationship  to  the  i 
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Diphya  truncata. 

Fig.  3.  Inferior  nectophore;  the  course  of  the  lateral  subumbral  canals  is  partly 
reconstructed  (dotted).    X7. 

4.  Ventral  view  of  base  of  same  to  show  basal  wings  and  open  hydroecialjgroovi 

bounded  by  two  ridges. 

5.  Ventral  view  of  base  of  superior  nectophore.    (See  text  fig.  2,  p.  74.) 

Vogtia  pentaeantha. 

Fig.  6.  Part  of  a  colony  with  the  nectophoree  torn  off  to  show  the  relationship  between 
the  muscular  stalk  or  "Enospungzone/'  which  bears  the  latter  to  the  stem. 
At  its  tip  are  four  young  nectophores.  Only  the  basal  part  of  the  stem, 
with  a  few  siphons  and  gonophores,  is  shown. 

Arehangelopns  typiea. 
Ffg.  7.  Side  view.    X4.    From  a  photograph. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  SATURNIAN  MOTHS 
IN  THE  COLLECTION  OF  THE  UNITED  STATES  NATIONAL 
MUSEUM. 


By  Habbisok  G.  Dtar, 

Custodian  of  Lepidoptera,  United  States  National  Museum. 


The  present  paper  deals  with  species  of  the  genus  Hylesia  belonging 
to  the  family  SatumiidsB. 

Genus  HYLESIA  HUbner. 

Eylesia  HDbnbr,  Verz.  bek.  Schmett.,  1822,  p.  186.    Type,  eanida  Stoll. 
Micrattacus  Walker,  Cat.  Lep.  Brit.  Mub.,  vol.  6, 1855,  p.  1335.    Type,  nanv3 
Walker. 

Table  of  species, 

a*  Hind  wing,  at  least  in  the  nude,  with  ocellate  discal  mark. 

6*  Fore  wing  of  male  strongly  falcate;  female  very  dissimilar nanus  Walker. 

b'  Fore  wing  of  male  not  strongly  falcate. 

c^  Ocellus  of  hind  wing  of  male  brick  red  with  yellow  center .  .eorevia  Schaus. 
nF  Ocellus  red  with  black  or  crimson  ring. 

cP  Hind  wing  of  male  with  blunt  projection  below  middle  of  outer  margin. 

lineata  Druce. 
d'Hind  wing  of  male  nearly  evenly  curved. 

e^  Ocellus  of  hind  wing  of  male  with  black  ring suhaurea  Schaus. 

^  Ocellus  of  hind  wing  of  male  with  dull  crimson  ring iola  Dyar. 

o^Hind  wing  of  nude  without  ocellate  discal  mark,  at  most  a  diffused  darker  patch. 
5' Hind  wing  of  nude  with  projectiog  angle  below  middle. 

c*  Abdomen  rosy seneides  Druce. 

c?  Abdomen  ocherous. 

d^  Fore  wing  with  large  blackish  discal  patch. 

meUmostigma  Herrich-Schaeffer. 

d"  Fore  wing  without  this  marking gyrex  D yar  ( 1 ) . 

i^  Hind  wing  of  male  evenly  rounded . 

€^  Fore  wing  of  male  roundedly  produced  at  apex;  a  brown  band  on  basal 
part  of  inner  maigin  oblique  to  the  base. 

d}  Outer  band  of  fcnre  wing  distinct,  dark,  broad mymex  Dyar  (2). 

(P  Outer  band  absent,  faint,  or  very  slender. 

e^  Fore  wing  of  male  without  distinct  discal  mark ;  thorax  black. 

/*  Fore  wing  rosy  brown acuta  Druce. 

/'  Fore  wing  dark  smoky  brown. 

g^  V«iter  of  thorax  and  abdomen  sooty  brown. 

h}  Fore  wing  with  faint  outer  line hamata  Schaus. 

/^  Fore  wing  with  outer  line  obsolete. .  .tapareba  Kirby 
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g^  Pectus  and  venter  reddiah,  bordered  with  gray. 

tapabex  Dyar  (3). 

e*Fore  wing  of  male  with  laige  dark  discal  mark;  thorax  yellow 

brown.  ro»acea  Schaua. 

e^  Fore  wing  of  male  little  or  not  produced  at  apex;  no  brown  band  on  baae 

of  inner  maigin. 

<P  Fore  wing  of  male  with  annular  discal  mark. 

«' Feet  rosy  red rufipes  Scbaaia, 

e*  Feet  ocherous  or  blackish. 

P  Abdomen  black  dorsally annulaia  Schaus. 

/'Abdomen  ocherous odirifex  Dyar  (4). 

/'  Abdomen  dark  brown  throughout index  Dyar  (5). 

d^  Discal  mark  of  fore  wing  of  male  clouded,  solid,  or  obsolete. 
^  Feet  rosy  red  or  rosy  tinged. 

/I  Wings  pale  rosy ;  abdomen  black  dorsally. .  .margariUi  Dognin. 
P  Wings  brown;  abdomen  not  black  dorsally. 

g^  Hind  wing  with  ocherous  tint  at  base  of  inner  maigin. 

<2aZina  SchauB. 
p'Hind  wing  without  such  tint,  more  or  leas  rosy. 
A'  Abdomen  of  male  with  ocherous  hairs  dorsally. 

t^  Outer  band  of  fore  wing  of  male  shaded  outward 

toward  subterminal  line ruhrifroni  Schaua. 

t^  Outer  band  not  so  shaded,  though  sometimes  lost 
in  the  general  sufihiaion. 
j^  Female  with  the  lateral  and  terminal  abdom- 
inal tufta  dark  brown ;  male  laiger,  fore  wing 
falcate,  marka  contrasting. .  Mlinda  Druce. 
f  Female  with  lateral  and  terminal  abdominal 
tufta  bhick;  male  amalle;^  fore  wing  a  little 
leaa  ^cate,  marka  contraating. 

eresiida  Dyar  (29). 

f  Female  with  the  abdominal  tufta  ocher;  male 

smaller;  fq^e  wing  acarcely  falcate,  marks 

blurred euphemia  Dyar  (90). 

Jl^  Abdomen  of  nude  with  roay  brown  haira  only,  like 

the  thorax muUiplex  Schaua. 

€^Feet  without  any  roay  tint. 

P  Linea  of  fore  wing  appearing  dark  on  a  paler  ground. 

y' Outer  line  of  fore  wing  broad,  ehaded,  illy  defined  or 
nearly  lost  in  the  ground  color. 
h}  Outer  line  broad,  shaded. 

t^  Hind  wing  of  male  with  the  two  linea  alike,  joined 
by  ahading,  forming  a  broad  dark  band. 

poUex  Dyar  (6). 
fSHind  wing  of  male  with  the  two  linea  alike,  re- 
mote, aeparated v€Uvex  Dyar  (7). 

t*  Hind  wing  of  male  with  the  inner  line  heavier  and 
more  diatinct  than  the  outer,  .umbrala  Schaua. 
1i?  Outer  line  not  of  thik  character,  but  nearly  loat  in 
the  general  dark  shading. 

t*  Male  unknown Urranea  Schaua. 

i'Male  with  the  two  outer  linea  of  hind  wing  near 

the  margin,  fairly  distinct,  their  pale  inter- 

QMtcea  giving  the  appearance  of  two  pale  linea. 

t  murex  Dyar  (8). 
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t^Male  with  the  lines  of  hind  wing  very  indistinct, 
more  remote  from  the  margin  and  without 
contrasting  interspaces. 
j^Fore  wing  below  smooth  mouse  gray,  the 

veins  concolorous atcodex  Dyar  (9). 

f  Fore  wing  below  rough  gray,  blotched  with 
blackish ;  veins  dark  lined .  leikx  Dyar  (10). 
^  Outer  line  of  fore  wing  distinct,  strai^t,  more  or  less  nar- 
row and  not  diffused. 
h^  Abdomen  of  male  black  above,  gray  below,  the  anal 

tuft  pale  ocherous murmtar  Dyar  (11). 

h^  Abdomen  of  male  with  numerous  dark  ocherous  hain 
at  least  on  sides  and  venter. 
i^  Discal  spot  predominant,  large  and  distinct,  while 
the  o&er  markingB  are  slender  and  reduced. 

indurata  Dyar. 
i*  Discal  spot  not  predominant,  though  often  large. 
f  Outer  line  on  fore  wing  of  male  broad. 

ib*  Inner  line  of  hind  wing  of  male  crossing 
the  discal  venules;  no  discal  mark. 
l^  Male  with  the  abdomen  black  dor- 
sally orotox  Dyar  (12). 

I*  Abdomen  with  ocherous  hairs  dor- 
sally. 

w}  Outer  line  on  hind  wing  crenu- 
late,  defining  a  pale  lilacine 
Bubmaiginal  space. 

coftr  Dyar  (13). 
m* Outer  line  of  hind  wing  shaded; 
no  lilacine  ground. 

rex  Dyar  (14). 
tf  Inner  line  of  hind  wing  of  male  passing 
without  the  discal  venules. 
P  Hind  wing  with  large  discal  spot. 

orbtfez  Dyar  (16). 
I*  Hind  wing  with  slender  mark  on 
discal  venules,  or  none. 
m}  Submarginal  space  of  fore  wing 
in  male  distinctly   marked, 
the     pale     lilacine     shade 
sharply  defined  and  broken 
before  apex, 
n*  Lines  of  hind  wing  slender, 
parallel;  no  discal  mark. 
remex  Dyar  (16) 
n' Lines  of  hind  wing  broader, 
the  outer  subcrenulate;  a 
faint  narrow  discal  mark. 
livex  Dyar  (17). 
m  *  Submarginal  space  of  fore  wing  in- 
distinctly marked,  the  pale  li- 
lacine shade  diffused,  not  broken 
before  apex. 
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n*  Fore  wing  with  broader  out^ 
band,  shading  outwardly. 
lUurex  Dyar  (18). 
n'Fore    wing    with    narrower 
band,  sharply  defined  with- 
out  molpex  Dyar  (19). 

j'*  Outer  line  on  fore  wing  of  male  narrow,  linear. 
'  h  ^  Wings  lilacine  tinted. 

I  ^  Outer  line  of  fore  wing  straight;  hind 

wing  subtriangular./gfc^gra  HUbner. 

I '  Outer  line  broadly  inflexed ;  hind  wing 

full,  rounded moritfex  Dyar  (20). 

i*  Wings  brown  tinted. 

{'Hind  wing  beneath  with  the  lines 
straight,  approximate,  the  inner 
stronger  than  the  outer. 

nigrieanM  Berg. 

I* Hind  wing  beneath  with  the  lines 

similar  to  each  other,  &dnt,  remote, 

curved lolamex  Dyar  (21). 

/*  Lines  of  fore  wing  appearing  pale  on  a  dark  ground. 
g  ^  Abdomen  of  male  with  dark  ocherous  hairs  doraally. 
h  *  Fore  wing  rosy. 

X  *  Outer  and  submarginal  lines  ol  fore  wing  indicated. 

coinopus  Dyar. 
t^  Outer  and  submarginal  lines  lost;  discal  mark 

prominent (xmHnua  Walker. 

A 'Fore  wing  without  predominant  rosy  tint. 

«^  Subterminal  pale  shade  as  prominent  as  the  other 
lines. 
j'Hind  wing  appearing  to  have  two  curved  dark 
lines  on  a  paler  ground, 
ib^  Abdomen  of  male  with  dense  ocher  hairs. 
I  ^Abdomen  of  female  dark  with  iew 
ocher  hain. 
mowings    distinctly    marked;    size 

larger oomiHa  StoU, 

m*  Wings  indistinctly  marked;  size 

smaller inficita  Walker.^ 

I 'Abdomen  of  female  densely  ocher- 
haired  like  the  male. 

mAauH  Dyar  (22). 
h '  Abdomen  of  male  gray  with  very  few  odher 

hairs pauper  Dyar  (23). 

J* 'Hind  wing  appearing  to  have  a  single  curved 
pale  line  on  a  dark  ground,  or  unhanded. 
1;' Discal  mark  of  fore  wing  clouded,  dark, 
visible;  hind  wing  with  single  pale 
band. 

lAs  IdenUfled  by  Schaus  from  Costa  Rican  specimens.    Probably  not  the  true  inficita  Walker  from 
BrasU. 
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P  Smaller;  coeta  of  fore  wing  dark- 
blotched;  wings  narrower;  abdomi- 
nal hain  dark  ocher. 

myatica  Dyar  (24). 

I '  Laiger;  coeta  of  fore  wing  concolorous; 

wings  broader* and  more  rounded; 

abdominal   hairs   brown,    scarcely 

ocherouB otUia  Dyar  (25). 

l;'Discal  mark  of  fore  wing  invisible,  con- 
coloroiis;  hind  wing  with  only  the  margin 

paler cedomnibus  Dyar  (26). 

«' Sub  terminal  pale  shade  faint,  subordinated. 

j  ^  Pale  lines  of  fore  wing  relieved  on  a  dark  ground 
without  bordering  shades,  somewhat  approxi- 
mate below vindex  Dyar  (27). 

pFtAe  lines  of  fore  wing  with  inner  blackieh 
bordering   shades,    strongly    approximated 

below iolvex  Dyar  (28). 

9*  Abdomen  of  male  without  ocherous  hairs  donally. 
h^  Abdomen  with  lateral  and  ventral  ocherous  hairs. 

Jrigida  Scbaxu, 
h  ^  Abdominal  hair  entirely  black hauvereti  Dognin. 

(1)  HTLBSIA  OTKBX,  new  tpadM. 

Male. — ^Fore  wing  rather  strongly  falcate,  pointed  *at  end  of  vein  7; 
hind  wing  with  a  rounded  projection  of  outer  margin  between  veins 
3  and  4;  brown,  like  mdanoslignui  Herrich-Schaeffer;  two  brown  lines 
across  the  wing,  similar,  but  more  approximate;  a  slender  dash  on 
discal  vein;  submarginal  line  as  in  melanosHgnui.  Hind  wing  with  a 
single  line  beyond  the  middle  and  a  faint  submarginal  line,  the  pair 
much  farther  apart  than  in  mdanostigma;  no  discal  mark;  inner  mar- 
gin darkly  shaded  and  hairy.    Expanse,  57  mm. 

Type. — ^Male,  Omai,  British  Guiana  (W.  Schaus),  Cat.  No.  14959, 
U.S.N3f. 

(2)  HTLBSIA  MTM8X,  new  tpwdM. 

Male. — ^Head  and  thorax  black;  abdomen  black  above,  with  longer 
reddish  brown  hairs,  reddish  brown  below,  the  feet  with  darker  outer 
hairs.  Fore  wing  rather  shortly  falcate,  hind  wing  rounded;  fore 
wing  purplish  brown,  apex  broadly  fuscous  shaded;  a  dark  brown 
band  at  base  of  inner  margin;  a  weak  bar  on  discal  cross  vein  and 
small  mark  in  the  cell;  outer  line  parallel  to  margin,  blackish  brown, 
rather  broad.  Hind  wing  with  mesial  shaded  band.  Expanse,  39 
mm. 
.IVpe.— Male,  Colombia  (W.E.  Pratt),  Cat.  No.  14960,  U.S.N Jkf, 

(3)  HTLSSIA  TAPABBX,  new  ^edas. 

Male. — ^Head,  thorax,  and  first  abdominal  segment  black  above; 
abdomen  ocher  brown;  below  pectus  and  venter  ferruginous,  legs  and 
sublateral  stripe  on  abdomen  gray-brown.    Fore  wing  falcate,  sooty 
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brown,  lighter  toward  base;  discal  mark  pale  with  central  dot;  outer 
line  faint,  dark.  Hind  wing  with  faint  mesial  shade  and  discal  dot. 
Expanse,  42  nmi. 

Female. — ^Thorax  above  and  legs  purplish  brown;  abdomen  and 
thorax  below  ocher  brown;  wings  purplish  brown,  fore  wing  with 
angled  tips,  but  not  falcate;  dark  at  base  to  inner  line;  rather  large 
discal  spot;  outer  line  broad,  straight,  diffused;  subterminal  line 
waved  on  its  outer  side,  diffused  within.  Hind  wing  with  two  par- 
allel dusky  bands.    Expanse,  55  nmi. 

Cotypes,  one  male,  one  female,  Calamar,  Colombia  (H.  Skinner); 
two  males,  two  females,  Aroa,  Venezuela  (Schaus  collection),  Cat. 
No.  14961,  U.S.N3f. 

(4)  HTLBSIA  OCHRHKZ,  new  tpaclM. 

Male. — ^Thorax  dark  gray,  abdomen  and  venter  ocherous,  the  abdo- 
men with  dorsal  brown  banding.  Fore  wing  square  at  apex,  hardly 
falcate,  the  markings  as  in  annuUUa  Schaus,  with  the  following  dif- 
ferences: Discal  mark  smaller,  its  annulus  narrower  and  less  clouded; 
dark  area  at  base  less  black,  with  more  included  pale  spots;  outer  line 
less  curved.    Expanse,  44  to  48  nmi. 

Cotypes. — Three  males,  Rio  Huacamaya,  Carabaya,  Peru  (Schaus 
collection).  Cat.  No.  14962,  U.S.N^f. 

(5)  HTLBSIA  INDEX,  new  ^edas. 

Male. — ^Fore  wing  square  at  apex,  not  falcate;  body  parts  all  dark 
sooty  brown;  fore  wing  with  purplish  cast,  especially  toward  center 
of  inner  margin,  the  lines  parallel,  dark  brown,  straight,  fading  toward 
the  costa;  subterminal  line  doubly  dentate  between  the  veins  as  in 
annvlaia  Schaus  and  ochrifex  Dyar;  discal  mark  clouded,  indistinct, 
hardly  annular,  but  showing  a  dark  line  on  the  cross  vein  of  cell  and 
inner  dark  line.  Hind  wing  with  two  outer  dark  lines,  the  submar- 
ginal  one  somewhat  irregular.     Expanse,  43  mm. 

Cotypes. — Four  males,  Rio  Huacamaya,  Carabaya,  Peru  (Schaus 
coUection),  Cat.  No.  14963,  U.S.N.M. 

(6)  HTLBSIA  POLLBX,  ii«w  ipedet. 

Male. — ^Thorax  dark  brown-gray;  abdomen  with  dark  ocherous 
hairs.  Fore  wing  lilacine  gray;  basal  space  filled  in  with  dark  brown; 
discal  mark  large,  clouded;  outer  band  broad,  shaded,  indistinctly 
separated  by  a  lighter  space  from  the  wavy  subterminal  band,  which 
b  shaded  inward;  fringe  dark.  Hind  wing  with  discal  mark;  the  t^io 
outer  bands  approximated  and  shaded  together  into  one  broad  band 
with  lighter  center.    Expanse,  37  to  40  mm. 

Female. — Similar,  the  markings  more  diffused  and  shaded.  Ex- 
panse, 48  to  52  mm. 
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Cotypes. — Six  males,  five  females,  Aroa,  Venezuela  (Schaus  collec- 
tion), Cat.  No.  14964,  U.S.N.M. 

One  of  the  females  has  been  labeled  by  Mr.  Schaus  '*approximans 
Walk.,  comp.  type."     (See  remark  under  H.  valvex  below.) 


(7)  HTLBSIA  VALVBX,  ofl 

Male. — ^Larger  than  the  preceding,  the  subterminal  line  of  fore  wing 
scarcely  at  all  wavy,  broadly  shaded  to  the  outer  band.  Hind  wing 
with  the  two  lines  remote,  evenly  shaded,  but  not  joined.  Expanse, 
47  to  60  nmi. 

Female. — Still  more  diflfusely  shaded,  the  outer  and  subterminal 
lines  of  fore  wing  joined  in  a  broad  band,  not  separated  as  in  poUex. 
Expanse,  62  nmi. 

Cotypes. — ^Four  males,  two  females,  St.  Jean  and  St.  Laurent, 
Maroni  River,  French  Guiana,  March,  April,  and  November,  1904 
(W.  Schaus),  Cat.  No.  14966,  U.S.N3f. 

One  of  the  females  is  labeled  by  Mr.  Schaus  "approximans  Walker 
=  female  type;"  but  as  he  has  similarly  labeled  poUex,  described 
above,  and  schausi,  described  below,  and  as  approximana  Walker  was 
described  from  Brazil,  I  think  it  probable  that  it  represents  a  species 
distinct  from  all  of  these. 

(8)  HTLBSIA  BfXTREX,  new  ^edas. 

Male. — Fore  wing  pointed,  subfalcate;  thorax  gray;  abdomen  with 
dull  ocherous  hairs.  Fore  wing  dark  mouse-gray,  the  lines  nearly 
obliterated;  discal  spot  dark;  subterminal  line  apparently  scalloped 
and  broadly  shaded  toward  the  outer  line.  Hind  wing  with  the  two 
outer  lines  relieving  outer  and  submarginal  paler  areas.  Expanse, 
32  nun. 

Type. — One  male,  Gteldersland,  Surinam  River,  Dutch  Quiana  (W. 
Schaus),  Cat.  No.  14966,  U.S.N.M. 

(9)  HTLBSU  ASCODBX,  new  ^edes. 

Male. — Smooth  mouse-gray  above  and  below,  the  abdomen  with 
dark  ocherous  hairs.  Fore  wing  with  a  large,  faint,  discal  dot  and 
traces  of  the  scalloped  outer  edge  of  subterminal  line.  Hind  wing 
with  two  faint  dark  outer  bands,  not  relieving  a  lilacine  ground. 
Expanse,  40  mm. 

Cotypes:  Three  males,  Rio  Huacamaya,  Carabaya,  Peru  (Schaus 
collection).  Cat.  No.  14967,  U.S.N.M. 

(10)  HTLBSIA  LBILBX,  new  ^edes. 

Similar  to  the  preceding,  but  more  shaded  with  blackish,  the  veins 
darker  lined;  discal  spot  large,  round,  dark;  irr^ular  blotchings  rep- 
resent the  subterminal  line.  Hind  wing  without  distinguishable  lines, 
the  veins  darker.    Expanse,  40  mm. 
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Type. — One  male^  Rio  Huacamaya,  Carabaja,  Peru  (Schaus  col- 
lection), Cat.  No.  14968,  U.S.N Jkf. 

(11)  HTLBSIA  MURBCUR,  new  tpedot. 

Male. — Head,  thorax,  and  legs  clothed  with  deep  black  hair;  anal 
tuft  pale  brownish  ocher.  Fore  wing  square  at  apex,  lilacine  gray; 
base  shaded  dark  to  inner  line,  which  is  angled  in  the  cell;  discal 
mark  present;  outer  line  thick,  distinct,  incurved  centrally,  touching 
the  discal  mark;  a  fainter  parallel  line  beyond;  subterminal  line  coin- 
cident with  the  second  outer  line  above,  faint  and  forming  two  broad 
rounded  projections  between  veins  2  and  4  below;  a  dark  shade  on 
margin,  widening  above.  Hind  wing  darker  gray  with  two  outer 
parallel  darker  bands;  no  discal  mark.    Expanse,  46  mm. 

Type. — One  male,  Santo  Domingo,  Peru  (Schaus  coUeetian),  Cat. 
No.  14970,  U.S.N.M. 

Apparently  nearly  allied  to  H.  nigridorsata  Dc^nin  *  which  is  au- 
toptically  unknown  to  me.  H.  praeda  Dognin '  is  apparently  of  this 
same  type,  with  the  outer  line  even  more  bent. 

(12)  RTLBSIA  ORATBX,  turn  tpedat. 

Male. — ^Thorax  and  abdomen  black  above  with  very  few  ocher  hairs ; 
sides  and  venter  brown,  mixed  with  ocher,  anal  tuft  ocher.  Fore 
wing  dark  lilacine  gray,  the  markings  well  relieved;  base  diffusely 
dark-shaded;  two  roimded  discal  dots,  one  in  the  ceH,  one  at  the  end; 
outer  line  straight,  moderately  broad,  followed  by  a  dense  shading  to 
outer  line,  which  is  irregular,  projecting  in  the  interspaces  2-3  and 
3-4;  a  broad  marginal  shade  on  upper  half  of  outer  margin.  Hind 
wing  darkly  shaded,  the  inner  line  nmning  close  to  end  of  cell  or 
crossing  lower  angle  of  discal  venules,  the  outer  faint,  half  way  to 
the  margin.    Expanse,  36  mm. 

Female. — Similarly  marked,  but  more  diffusely;  hind  wing  with 
inner  band  passing  beyond  end  of  cell;  abdomen  with  dense  lateral 
and  terminal  tufts  of  golden  ocher  hairs.    Expanse;  50  mm. 

Cotypes. — ^Two  males,  Castro,  Parana,  Brazil  (Schaus  collection); 
one  female,  Novo  Friburgo,  Brazil  (Schaus  collection);  one  female, 
Rio  Janeiro,  Brazil  (Schaus  collection),  Cat.  No.  14971,  U.S.N.M. 

(13)  HTLBSIA  COttX,  new  ipectat. 

Male. — ^Thorax  brownish  gray;  abdomen  with  dark  ocher  hairs. 
Fore  wing  lilacine  gray,  the  base  irregularly  dark  shaded  to  the  inner 
line;  a  discal  mark  in  cell  and  one  at  end;  outer  Une  straight, 
followed  by  dark  shading  to  the  irregular  subterminal  line;  a  dark 
shade  on  upper  half  of  outer  margin.  Hind  wing  of  the  same  color 
as  fore  wing,  the  central  line  curved,  close  to  or  crossing  the  discal 

i|i^.  3oo.  ^t.  Bel^.f  Yol.  19, 1912,  p.  162,  *  Ami.  8qc.  EnU  Belg.,  yol.  46, 1901,  p.  306, 
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venules;  outer  line  slightly  irregular,  shaded,  faint.    Expanse,  30  to 
32  mm. 

Oatypes. — Five  males,  Aroa,  Venezuela  (Schaus  collection),  Cat. 
No.  14972,  U.S.N.M. 

(14)  HTLBSIA  REX,  new  tpaclM. 

JfoZe. — like  the  preceding,  but  the  fore  wing  rather  more  falcate 
and  much  darker;  outer  discal  mark  only  distinct;  outer  line  broader, 
the  following  shade  illy  defined.  Hind  wing  also  dark,  the  lines 
poorly  relieved.    Expanse,  35  nmi. 

Type. — One  male,  St.  Jean,  Maroni  River,  French  Guiana,  April, 
1904  (W.  Schaus),  Cat.' No.  14973,  U.S.N.M. 

(15)  HTLBSIA  ORBIFBZ,  new  tpaclM. 

Thorax  brown-gray;  abdomen  thickly  clothed  with  ocher  hairs, 
the  brown  ground  showing  only  on  dorsum.  Fore  wing  like  oraiez. 
Hind  wing  with  a  large  discal  mark,  the  two  lines  well  beyond  it, 
alike  in  shade,  but  the  outer  much  wider  than  the  inner.  Expanse, 
38  mm. 

Type. — One  male,  Rio  Janeiro,  Brazil  (Schaus  collection).  Cat. 
No.  14974,  U.S.N.M. 

(16)  HTLBSIA  RXMBZ,  new  tpwdM. 

Thorax  dark  gray;  abdomen  with  dull  ocher  hairs.  Fore  wing 
lilacine  gray,  nearly  clear  of  shading  to  outer  line;  discal  mark  ellip- 
tical, dark;  outer  line  straight,  distinct,  the  following  shading  narrow 
and  straighter  than  usual,  rather  evenly  waved;  marginal  shade  even 
from  apex  to  vein  3.  Hind  wing  clear  of  shading  basally  and  with- 
out discal  mark;  two  lines  far  out,  parallel,  the  outer  broader  and 
fainter  than  the  inner.    Expanse,  37  mm. 

Type. — One  male,  Rio  Janeiro,  Brazil  (Schaus  collection).  Cat. 
No.  14975,  U.S.N.M. 

(17)  HTLBSIA  UVBZ,  new  ^edas. 

Male. — ^Like  oraiex,  but  the  thorax  brown-gray,  not  black,  the 
abdomen  with  ocher  hairs  dorsally.  Fore  wing  like  oratex,  the  marks 
well  contrasted.  Hind  wing  wiUi  the  lines  passing  beyond  the  cell, 
approximate,  alike  in  shade,  the  outer  broadened  ancl  a  little  irre- 
gular.   Expanse,  36  mm. 

Female. — Similar,  the  markings  more  diffused;  thorax  and  abdo- 
men brown,  the  latter  with  lateral  and  terminal  dark  ocher  tufts. 
Expanse,  48  mm. 

Cotypea. — ^Two  males,  three  females,  Rio  Janeiro,  Brazil  (Schaus 
collection),  Cat.  No.  14976,  U.S.N.M. 

This  may  be  H.  auhcana  Walker,  described  from  a  female,  but  it  is 
impossible  to  be  sure  from  the  description. 

69077°— Proc.X.M.voL44— 13 8 
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(18)  HTLBSIA  UTURBZ,  new  ^edas. 

Male. — ^Like  liveXf  but  smaller  and  less  contrastingly  marked; 
outer  line  less  defined,  nearly  continuous  with  the  submarginal  shad- 
ing. Lines  of  hind  wing  less  relieved,  less  approximate,  the  outer 
running  nearer  the  margin.    Expanse,  33  to  35  mm. 

Cotypes. — Five  males,  60  miles  up  the  Maroni  River,  French 
Guiana,  August,  1904  (W.  Schaus),  Cat.  No.  14977,  U.S.N.M. 

(19)  HTLSSIA  MOLPBX,  new  ipeciet. 

Entirely  similar  to  H.  rex,  except  that  the  inner  line  of  hind  wing 
runs  slightly  beyond  the  discal  mark,  which  -is  faintly  shown.  Ex- 
panse, 35  mm. 

Type. — One  male,  St.  Jean,  Maroni  River,  French  Guiana,  July, 
1904  (W.  Schaus),  Cat.  No.  14978,  U.S.N.M. 

Probably  but  a  variation  of  H.  rex  Dyar. 

(20)  HTLBSIA  MORTIPBX,  new  ^edas. 

Male. — ^Thorax  deep  brown;  abdomen  with  ocher  hairs,  banded  on 
the  segments.  Fore  wing  slightly  falcate,  lilacine  gray,  heavily 
shaded  with  dark  gray;  a  whitish  powdering  on  costa  near  middle; 
discal  mark  large,  clouded;  outer  line  slender,  hardly  linear,  slightly 
incurved  centrally;  subterminal  shading  scalloped  below;  marginal 
shade  present  above  vein  4.  Hind  wing  with  two  mesial  Unes  shaded, 
the  outer  scalloped.    Expanse,  35  mm. 

Type. — One  male,  Aroa,  Vpezuela  (Schaus  collection).  Cat.  No. 

14979,  U.S.N.M. 

(21)  HTLBSIA  LOLAMBX,  new  ipeciM. 

Male. — Brown,  like  nigricans  Berg,  but  fore  wing  more  falcate, 
discal  mark  larger,  clouded,  browner,  the  outer  line  browner  and  less 
rigid;  subterminal  shading  browner  and  less  defined.  Hind  wing 
brown  like  fore  wing,  the  lines  curved,  brown,  similar  in  shade. 
Beneath  the  hind  wing  has  two  faint  remote  curved  similar  bands, 
not  with  a  strong,  straight,  inner  one  as  in  nigrica/ne.  Expanse, 
35  mm. 

Type. — One  male,  Aroa,  Venezuela  (Schaus  collection).  Cat.  No. 

14980,  U.S.N.M. 

(22)  HTLBSIA  SCHAUSI.  new  tpedei. 

lilacine  gray,  more  rosy  in  the  female.  Fore  wing  squarely 
pointed,  not  falcate;  abdomen  densely  clothed  with  ocher  hairs  in 
both  sexes.  lines  pale,  convei^ing  to  inner  margin,  the  outer  with 
a  dark  border  within  it,  touching  the  discal  clouded  mark;  terminal 
space  pale,  defined  by  a  scalloped  shade;  a  dark  shade  on  the  upper 
half  of  the  outer  margin,  leaving  a  pale  spot  at  tip.  Hind  wing  with 
two  curved  outer  dark  lines,  parallel,  similar;  no  discal  dot  in  the 
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male,  a  faint  one  in  the  female.    Expanse,  male  40  mm.;  female 
53  mm. 

Cotypes. — Three  females,  Area,  Venezuela  (Schaus  collection), 
Cat.  No.  14982,  U.S.N.M.  Also  five  males,  which  are  not  made 
types  on  account  of  the  uncertainty  of  associating  the  sexes  in  this 
genus.  One  of  the  males  is  labeled  ^'approximana  Walk.,"  another 
*'inficita  Walk."     (See  remark  under  valvez.) 

(23)  HTLBSIA  PAUPBR,  new  tpaclM. 

Hale. — Fore  wing  narrow,  subfalcate;  all  pale  mouse-gray,  the 
lines  whitish  gray;  a  blotch  in  the  cell  and  one  at  apex,  quite  distinct; 
discal  mark  darker,  clouded;  shade  on  upper  half  of  outer  margin 
also  dark.  Hind  wing  narrow,  discal  mark  and  two  outer  lines 
faintly  darker.    Expanse,  40  mm. 

Type. — One  male,  Rio  Huacamaya,  Carabaya,  Peru  (Schaus  col- 
lection). Cat.  No.  14986,  U.S.N.M. 

(24)  HTLBSIA  MTSTICA,  new  tpwdM. 

Male. — Fore  wing  rounded  at  apex;  darkly  shaded  over  lilacine 
gray;  mesial  and  outer  lines  faint,  pale;  discal  mark  a  diffuse  narrow 
dark  shade;  marginal  space  pale,  definii^  the  scalloped  submarginal 
dark  shade.  Hind  wing  with  the  dark  bands  dissolved  in  the  ground 
color,  leaving  a  single  curved,  pale  lilacine  band  at  outer  third. 
Expanse,  32  nmi. 

Female. — Similar,  still  more  darkly  shaded;  abdomen  with  dense 
lateral  and  terminal  tufts  of  dark  ocher  hairs.    Expanse,  45  mm. 

Cotypes. — ^Two  males,  one  female,  Trinidad,  British  West  Indies 
(Schaus  collection).  Cat.  No.  14981,  U.S.N.M.;  also  nine  males,  one 
female  from  the  Guianas  (W.  Schaus),  apparently  identical.  In  a 
few  of  the  Gkiiana  males  the  dark  bands  of  hind  wing  are  incompletely 
dissolved  in  the  ground  and  are  visible,  somewhat  contradicting  the 
character  assigned  in  the  table. 

H.  composiia  Dognin,*  from  Venezuela  is  apparently  closely  allied, 
possibly  identical,  but  it  is  impossible  to  be  sure  of  its  position 
without  seeing  specimens. 

(2S)  HTLSSU  ATHLIA,  new  ipeciet. 

Male. — ^Abdomen  with  dense,  slightly  ocherous,  brown  hairs. 
Fore  wing  broad,  rounded,  not  square  at  apex;  mouse-gray  with 
slight  brown  tint;  discal  mark  broadly  clouded;  lines  broad,  pale, 
defined,  converging  on  inner  margin;  submai^inal  pale  line  sinuous. 
Hind  wing  with  faint  dark  mark  at  end  of  cell;  single  outer  pale  line, 
faintly  preceded  and  followed  by  darker.    Expanse,  40  nmi. 

Type. — One  male,  Rio  Huacamaya,  Carabaya,  Peru  (Schaus  col- 
lection), Cat.  No.  14987,  U.S.N.M. 

^  Mdm.  Soc  Ent.  Belg.,  1912,  vol.  19,  p.  152. 
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(26)  HTLBSIA  CBDOMIIIBU8,  new  ^padat. 

Male. — Fore  wing  square  at  apex,  but  not  falcate;  pale  mouse- 
gray;  lines  pale,  obscure;  faint  pale  spot  in  cell  and  at  apex.  Hind 
wing  with  the  markings  very  indistinct,  the  margin  appearing  paler, 
with  irregular  edge.    Expanse,  45  mm. 

Cotypes. — ^Two  males,  Rio  Huacamaya,  Carabaya,  Peru  (Schaus 
collection),  Cat.  No.  14988,  U.S.N.M. 

(27)  HTLBSIA  VINDBZ,  new  ipeciet. 

Male. — ^Blackish  gray;  abdomen  except  at  base  dark  ocher. 
Wings  darkly  shaded;  two  rather  broad  pale  lines  converging  toward 
inner  margin;  submarginal  shade  pale,  faint;  discal  mark  diffused, 
dark.  Hind  wing  with  dark  outer  lines  defining  pale  mesial  and 
submarginal  bands.    Elxpanse,  38  mm. 

Female. — ^More  clouded,  the  abdomen  with  lateral  and  terminal 
ocher  tufts.    Expanse,  48  mm. 

Cotypes. — ^Three  males,  one  female,  Rio  Janeiro,  Brazil  (Schaus 
collection).  Cat.  No.  14983,  U.S.N.M. 

(28)  HTLBSIA  SOLVBZ,  new  tpedai. 

Male. — Similar  to  vindexj  rather  smaller,  the  outer  pale  line  on* 
fore  wing  with  a  shght  blackish  inner  border,  joining  the  discal  spot. 
Expanse,  31  mm. 

I     Female. — ^More  clouded;  abdomen  with  lateral  and  terminal  tufts 
of  ocher  hairs.    Expanse,  42  mm. 

Cotypes. — One  male,  one  female,  Rio  Grande  do  Sul,  Brazil  (Schaus 
collection),  Cat.  No.  14984,  U.S.N.M. 

This  is  possibly  a  race  of  vindex. 

(29)  HTLBSIA  CRBSSIDA,  new  tpMtot. 

Close  to  alinda  Druce,  but  the  female  with  black  lateral  and 
terminal  tufts.  The  male  is  rather  smaller  than  oZtruZa,  the  fore  wing 
less  strongly  falcate,  the  markings  not  quite  so  distinct. 

Cotypes. — Five  males,  two  females,  Cuemavaca,  Mexico,  Jime  and 
July,  1906  (W.  Schaus),  Cat.  No.  14991,  U.S.N.M. 

Possibly  a  northern  race  of  alinda  Druce.  I  accept  as  alinda 
specimens  from  Costa  Rica  identified  by  Schaus.  I  have  no  material 
from  the  type  locality  (Guatemala). 

H.  cresslda  and  euphemia  are  very  closely  aUied  in  the  male.  I  have 
a  long  series  of  males  that  I  can  not  certainly  assign  to  either.  The 
abdominal  tufts  of  the  females  are  so  different  in  color  that  specimens 
of  this.sex  can  not  be  confused.  I  have  the  larvse  of  euphemia,  but 
those  of  cressida  have  not  been  received.  The  two  species  occur 
together.    I  have  females  of  both  from  Cuemavaca  and  Jalapa. 
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(30)  HTLBSIA  SUPHBMIA,  new  ^edas. 

Rosy  brown;  palpi  and  legs  rosy  red.  Fore  wing  square  at  apex, 
not  falcate;  marks  as  in  alinda,  but  blurred  and  indistinct;  abdomen 
of  the  male  with  stiff  ocher  hairs,  banded  with  blackish;  female  with 
lateral  and  terminal  tufts  of  golden  ocher  hairs.  Expanse,  male,  39 
mm.;  female^  48  mm. 

Ootypes. — One  male,  one  female,  Msantla,  Mexico  (W.  Qugelmann), 
bred  from  larv»  under  the  No.  80,  Cat.  No.  14990,  U.S.N.M. 

The  following  species  have  not  been  referred  to  in  the  preceding 
table  and  descriptions: 

HTLBSIA  OBSOLBTA  StoU. 
Bombyx  ohtoUta  Stoll,  Pap.  Exot.,  vol.  4, 1780,  pi.  304,  fig.  G.   * 
A  female,  all  pinkish,  with  ill-defined  paler  lines.    The  Cramer 
figures  are  mostly  very  poor  and  inaccurate  in  detail,  lacking  the 
characteristic  appearance  of  the  insects.    This  makes  their  identifi- 
cation very  difficult.    The  present  species  may  not  be  a  Hylesia  at  all. 

HTLBSIA  BBALU8  Ciaur. 
Bombyx  ebalus  Grambb,  Pap.  Exot.,  vol.  1, 1775,  pi.  50,  fig.  6. 
A  smaU  pinkish  male,  which  might  be  the  male  of  ohsoleta  StoU. 

HTLBSIA  MBTABUS  Cnmer. 
Bombyx  metabiu  Grajcbr,  Pap.  Exot.,  vol.  1, 1775,  pi.  74,  fig.  D. 
A  female,  all  brown,  no  markings,  the  fore  wing  square  at  apex. 
This  is  not  at  all  certainly  a  Hylesia, 

HTLBSIA  DOMIHA  StoO. 
Bombyx  domina  Stoll,  Pap.  Exot.,  vol.  4, 1780,  pi.  304,  fig.  B. 
Referred  to  Hylesia  by  Dognin,*  but  according  to  Schaus  probably 
4m  eupterotid. 

HTLBSIA  LILACKf  A  Docnin. 
Hylesia  lilaeina  Dognin,  Mto.  Soc.  Ent.  Belg.,  vol.  19, 1912,  p.  153. 
Described  from  a  female  and  unplaceable  from  this  sex.    A  pinkish 
species  with  large  dark  discal  mark. 

HTLBSIA  FULYIVBHTIUS  Bcfg. 
MicraUacu8julviverUri$  Bbbo,  Ann.  Soc.  Aigent.,  vol.  15, 1883,  p.  157. 
Said  by  Berg  to  be  near  H.  nigricans,  but  more  grayish,  the  margin 
of  fore  wing  very  little  oblique  and  with  other  differences. 

HTLBSIA  BTJLABA  MaMMn  and  Weymer. 

Micratiaau  bulaea  Maassbn  and  Wbtmbb,  Beitr.  Schmett.,  1886,  figs.  124, 125, 
A  very  remarkably  colored  species,  with  bright  green  border  to  the 
bind  wings,  which  are  marbled  with  green  below.    A  male  is  figured. 
Quite  likely  this  represents  a  distinct  genus. 

>  Ann.  Soc  Bnt.  Belg.,  vol.  46, 1001,  p.  307. 
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HTLBSIA  VIOLASCSN8  MiiMwi  and  Wtymar. 

MicraUacua  violasceM  Maassen  and  Wbyheb,  Beitr.  Schmett.,  1886,  fig.  126. 

A  male  is  figured,  a  darkly  colored,  violaceous  brown  species,  the 

outer  line  straight,  distinct,  without  any  submarginal  line  or  shading. 

Very  distinct  and  probably  not  a  Hylesia.    Aviomeris  obscura  Schaus 

appears  closely  allied  to  this.^ 

HTLBSIA  VAOAN 8  Walkw. 

Hyperehiria  vagans  Walker,  Cat.  Brit.  Mus.,  vol.  6,  1855,  p.  1312. 
Placed  in  Hylesia  by  Eirby,  but  according  to  Schaus  an  Ormiscodes. 

HTLBSIA  NBTRIX  SlolL 
Bamhyx  tutrix  Stoll,  Pap.  Exot.,  vol.  4, 1780,  pi.  307,  fig.  B. 
Placed  in  Hylesia  by  Kirby,  with  doubt.    Unknown  to  me,  but 
apparently  not  a  Hylesia. 

1  Joum.  N.  Y.  Bnt.  Boo.,  voL  8, 1900,  p.  228. 
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DESCRIPTIONS  OF  SEVEN  NEW  GENERA  AND  THIRTY. 
ONE  NEW  SPECIES  OF  FISHES  OF  THE  FAMILIES 
BROTULIDiE  AND  CARAPIDiE  FROM  THE  PHILIPPINE 
ISLANDS  AND  THE  DUTCH  EAST  INDIES. 


By  Lewis  Radcliffe/ 

Scientific  AjUMUmt^  United  States  Bureau  of  FMeriei. 


In  the  present  paper  are  described  6  new  genera  and  30  new 
species  of  the  family  BrotulidsB  and  a  new  genus  and  species  of  the 
family  CarapidsB  collected  by  the  U.  S.  Fisheries  steamer  Alhatroaa 
on  the  Philippine  expedition. 

Family  BROTULIDiE. 

This  collection  of  brotulids  is  noteworthy  for  the  large  number  of 
species  and  individuals  taken  in  tropical  waters,  comprising  475 
specimens,  representing  26  genei:a  and  40  species.  The  region  about 
Oillolo  and  the  Qulf  of  Tomini,  Celebes,  are  particularly  rich  in 
new  forms. 

The  collection  is  so  large  that,  in  the  following  descriptions  of 
species,  when  the  number  of  specimens  is  more  than  two  or  three 
the  list  of  localities  has  been  omitted. 

In  all  cases  where  the  opercular  spine  is  distinct,  the  length  of  the 
head  has  been  measured  to  its  tip  instead  of  to  the  tip  of  the  opercular 
flap,  and  comparative  measurements  are  made  in  terms  of  that  length. 

The  urinary  bladder  is  very  well  developed  in  many  genera,  and  in 
a  large  number  of  specimens  a  partial  or  entire  eversion  has  taken 
place. 

1  In  the  study  of  this  collection  the  writer  has  been  associated  with  Dr.  Hugh  M.  Smith,  who  becomes 
Joint  author  of  the  new  genera  and  spedes  herein  described. 
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Heretofore  practically  no  attempt  at  a  natural  classification  of  the 
brotnlid  genera  has  been  attempted,  and  many  of  the  generic  and 
specific  descriptions  are  lacking  in  details.  These  and  other  factors 
make  the  identification  of  species  and  their  arrangement  unusually 
difficult.  This  is  especially  true  of  the  viviparous  forms  whidi 
possess  many  characters  in  common  and  yet  have  differences  which 
are  bewildering  if  one  attempts  any  reduction  in  the  number  of 
described  genera. 

In  the  following  key  an  attempt  has  been  made  to  arrange  the 
genera  according  to  rdationship,  as  far  as  could  be  ascertained: 

KBT    TO    THB    OBNBRA    OF    BR0TUUD8    TAKBN    ON    THB    '^ALBATBOSS''    PHHilPFINB 

BZPBDmON. 

a^  SnuEMBiNA.    Clavicular  bones  greatly  produced,  meedng  below  eye;  ventzal  fins 
inserted  under  eyes,  behind  tip  of  humeral  symphysiB. 
5>.  Preopercle  unarmed;  snout  without  sharp  spine  at  tip;  head  entirely  scaled; 

ventrals  simple Sirembo, 

5*.  Preopercle  with  three  spines;  snout  with  a  sharp  spine  as  in  species  of  Lep<h 

phidium;  head  partiaUy  naked;  ventrals  bifid Hoplobrohda. 

d>.  Position  of  humeral  symphysis  normal,  behind  eyes;  ventral  fins  inserted  behind 
tip  of  humeral  symphysis. 
€^.  BBOTULiNiB.    Suout  and  lower  jaw  with  barbels;  ventral  filaments  bifid 

Brotula. 

€^.  Head  without  barbels. 
(P.  Nbobtthitina.    Head  (normally)  entirely  scaled.    Species  as  far  as  known 
oviparous, 
e^.  Lateral  line  when  present  narrow,  less  than  one-third  diameter  of  eye  in 
width,  not  unusually  modified,  without  an  inner  series  of  enlarged 
plate-like  scales  covered  by  band  of  small  scales;  no  fang-like  canines 
present;  ventrals  present. 
/^  Lateral  line  distinct  antericvly,  disappearing  mesiaUy  or  posteriorly; 
preopercle  armed. 
g^.  Ventral  filaments  bifid. 
h^.  Pectorals  simple;  preopercle  with  one  or  two  spines;  pyloric  coeca 
large,  finger-like,  forming  a  ring  around  the  pylorus  and  extend- 
ing onto  neighboring  part  of  gut.   (Coloration  bright). .  Neobythitet, 
h*.  Lower  pectoral  rays  detached;  angle  of  preopercle  with  three  small 

spines;  pyloric  coeca  smaU  or  rudimentary Diarolene. 

p*.  Ventral  filaments  entire. 

t^.  Lateral  line  terminating  posteriorly;  pyloric  coeca  10  to  12, 
arranged  as  in  NeobythiUi, 
j^.  Teeth  in  narrow  bands;  ventrals  longer  than  head;  pectorals 
narrow,  of  about  21  rays;  preopercle  truncate,  without  a 

distinct  incision  at  angle Homostolui. 

p.  Teeth  in  broad  bands;  ventrals  reduced;  pectorals  with  26 
to  28  rays;  preopercle  rounded,  JVeo6ytAite9-like,  with  a 

distinct  incision  on  upper  angle Monomxtojnja, 

i'.  Lateral  line  terminating  mesiaUy;  pyloric  coeca  more  rudi- 
mentary, about  five Monomeropui. 

/'.  Lateral  line  indistinct,  rudimentary  or  absent. 

k^.  Head  with  prominent,  outstanding  crests,  which  are 
almost  membranaceous  in  character;  preopercle  un* 
armed,  rounded;  pseudobranchi^e  rudimentary. 
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l^.  Pyloric  coeca  absent;  bones  of  head  soft  and  cavernous 
without  large,  distinct  mucous  cavities  or  pores  with 
a  heavy  covering  of  skin  which  covers  and  obscures 
the  angles  of  the  skull;  pectorals  without  free  rays, 
less  than  one-half  total  length. 
tn}.  Ventral  filaments  bifid, 
n'.  Snout  much  produced  and  dilated;  body  very  shcnrt, 

deep  and  compressed Barathrakmus. 

n'.  Snout  not  greatly  produced   and  dilated;  body 
elongate, 
o^  Teeth  in  villiform  bands;  eye  distinct,  not  deep- 
set;  body  not  anguilliform Bassogigaa, 

o".  Teeth  in  a  single  row ;  eye  deep-set ;  body  anguilli- 
form  EndulybrohUa. 

m*.  Ventral  filaments  simple. 

p^.  Head  relatively  low,  bones  of  skull  obsciune; 
lower  half  of  pectoral  produced,  rigid,  oar- 
like  Ereimichthyi. 

jj^.  Head  strongly  arched  posteriorly,  bones  of 
skull  quite  distinct,  the  scales  covering  it 
deciduous;  pectorals  unmodified. 

BattozeHts. 

I*.  Rudimentary  pyl(»ic  coeca  present;  head  massive  with 
distinct  mucous  cavities  or  jxxreB;  angles  of  skull  not 
obscured  by  thick,  heavy  sldn. 

q^.  Ventral  filaments  simple;  two  lower  pectoral 
rays  differentiated;  pseudo  branchiffi  small, 

rudimentary Mixonus. 

^.  Ventral  filaments  bifid;  pectorals  produced 
into  a  long,  whip-like  organ,  without  de- 
tached rays;  pseudobranchiA  absent, 

MaatigopteruB. 

P.  Head  with  prominent  outstanding  crests,  covered  with 
deciduous  scales;  pseudobranchise  well  developed;  ven- 
tral filaments  simple  or  bifid Olyptophidium. 

e*.  Lateral  line  very  broad,  with  an  inner  series  of  enlarged  plate-like  scales 
covered  by  a  band  of  smaller  scales. 

r^  Ventrals   absent;   head  with   outstanding 
crests;  no  &tng-like  canines;  parapophy- 

ses  normal Lamprogrammus. 

r*.  Ventral  filaments  simple;  bones  of  head 
firm;  fang-like  teeth  present;  parapophy- 

ses  greatly  enlaij^ed HypopUuron, 

tially 


<P.  BTTHmNJi.  Head  naked  or  only  j^urtially  scaled;  ventrals  present  or 
absent;  small  cilia  often  present  on  naked  portion  of  head.  Species  as 
far  as  known  viviparous. 

t^.  Caudal  differentiated,   with  a  distinct 

stem;  cheeks  scaly DinematidUkyi. 

«>.  Caudal  not  differentiated. 
t^.  Ventral  filaments  present;  preopercle 
without  well-developed  spines;  three 
developed  gill-rakers  on  first  arch, 
tt^.  Head  naked;  lateral  line  incomplete 
or  absent;  body  elongate. 

DiplacanthopoTna  (Sarcocara)^ 
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u*.  Cheeks,  opeiclee,  and  usually  top  of 

head    i)oeteriorly    scaled;  lateral 

line  interrupted  in  the  middle; 

body  relatively  short. 

v^.  Palatine  teeth  absent;  margin  of 

preopercle  firm,  ending  in  an 

obtuse-angled  point. 

QrammonuB, 
V*.  Palatine  teeth  present;  margin  of 
preopercle  fleshy,  unarmed. 
t£^.  Head  low,   depressed;  tips  dt 
clavicular  bones  firmly  united; 
D.  85  to  98;  A.  68. 
3^,  Ventral  filaments  simple;  eyes 
superior;  rudimentary  pylo- 
ric coeca  present. . .  Catsetyx. 
'  2^,  Ventral  filaments  bifid;  eyes 
dorso  -  lateral;    head    pike- 
like; pyloric  coeca  absent. 
Luciobrotula, 
t^.  Head  robust,  rounded;  tips  of 
clavicular  bones  more  or  less 
free;  D.  76;  A.  b2...BytkUes. 
fi.  Ventrals  absent;  six  or  more  developed 
gill-rakers  on  first  arch. 

y^.  Head  normal,  cheeks  and 
opercles  scaled;  preopercle 
armed  with  five  spines;  six 
developed  gill  -  rakers  on 
first  arch;  rudimentary  py- 
loric coeca  present;  latend 
line  present,,. XenobythUei. 
y*.  (HsPHTHOCARiNiB.)  Head 
greatly  dilated,  covered 
with  a  thick,  gelatinous, 
scaleless  skin;  pyloric  coeca 
absent;  lateral  line  indistin- 
guishable  Hephthocara, 

Genus  NEOBYTHITES  Goode  and  Bean. 

Neobythites  Goods  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  vol.  8,  1885,  p.  600,  gilli. 
TFotoMa  Jordan  and  Sntder,  Proc.  U.  8.  Nat.  Mus.,  vol.  23, 1901,  p.  765,  iivioola. 

Body  elongate,  compressed;  head  rounded,  its  bones  firm,  botbi 
head  and  body  covered  with  small  cycloid  scales;  tail  not  filamentous, 
lateral  line  usually  distinct,  becoming  obsolete  posteriorly;  oper- 
culum armed  with  a  single  strong  spine;  preoperculum  armed  at  or 
near  its  angle  with  1  or  2  small  spines;  no  barbels;  mouth  large, 
snout  moderate,  rounded,  projecting  very  slightly  beyond  mouth; 
teeth  villiform,  in  broad  bands  on  both  jaws,  palatines,  tongue,  and 
lower  pharyngeals,  a  patch  on  vomer,  and  5  small  patches  on  each 
side  on  upper  pharyngeals;  gill-openings  wide,  the  membranes  deeply 
deft  and  not  attached  to  the  isthmus;  vertical  fins  united;  ventrals 
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filamentous,  each  of  2  rays  separate  at  tip,  their  bases  not  dose 
together,  inserted  behind  tip  of  humeral  symphysis;  pseudobranchisB 
present;  pyloric  coeca  finger-like  in  a  ring  around  the  pylorus,  and  in 
2  short  rows  along  neighboring  part  of  gut. 

There  are  slight  variations  in  the  form  and  armature  of  the  pre- 
opercle.  In  several  species  including  the  type  there  is  a  singly  spine- 
like tip  at  or  near  the  angle  of  the  preopercle;  in  others  there  is  an 
additional  small  spine  above  the  first,  which  character  is  used  as 
the  basis  of  the  genus  Wcntaaea.  We  find  a  corresponding  amount 
of  variation  in  some  of  the  other  closely  related  genera  and  do  not 
consider  this  character  of  generic  value. 

HBOBTTHITBS  LOlf  OIPB8  SmlCh  and  RadcUfle,  naw  apadea. 
Plate  7,  fig.  1. 

Dorsal  95;  caudal  11;  anal  80;  ventrals  2;  pectorals  26. 

Head  4.26  (4.58  in  total  length),  long,  low,  subconic;  body  moder- 
ately compressed,  greatest  depth  5.05  (5.44  in  total  length);  eye  5.08, 
elliptical  oval;  snout  4,  long,  pointed,  not  projecting  beyond  mouth; 
mouth  large,  oblique,  lips  thin,  upper  jaw  overhanging  lower;  maxil- 
lary 1.89,  reaching  beyond  vertical  from  posterior  margin  of  eye  for 
sli^tly  lees  than  a  half  diameter  of  eye,  posterior  end  of  maxillaiy 
incised,  as  broad  as  eye;  teeth  small,  blimt,  in  bands  on  jaws,  on  vomer, 
palatines  and  tongue,  a  narrow  band  along  the  hypobranchial  between 
bases  of  third  and  fourth  gill-arch,  diverging  bands  on  lower  pharyn- 
geals; opposed  to  these,  on  each  side  of  the  roof  of  the  pharynx,  are 
five  small  patches  of  teeth;  patch  on  vomer  f|-shaped,  palatine 
bands  mesially  somewhat  broader  than  mandibular  bands;  inter- 
orbital  4.85,  broad,  slightly  convex;  nostrils  widely  separated,  the 
anterior  circular,  with  a  raised  border,  near  edge  of  snout,  posterior 
near  eye;  opercle  armed  with  a  single  sharp  spine,  a  short  flat  spinule 
at  angle  of  preopercle;  above  this  the  margin  is  incised  as  in  species 
of  Waiaaeay  but  the  spinule  which  marks  the  upper  termination  of 
this  incision  in  species  of  Watasea  is  lacking  in  this  species;  pseudo- 
branchisB  well  developed;  gill-rakers  4+7,  the  longest  slightly  less 
than  a  half-diameter  of  eye;  a  ring  of  long  finger-like  pyloric  coeca 
around  the  pylorus,  and  a  short  series  along  each  side  of  the  neigh- 
boring part  of  gut,  the  longest  of  these  about  equal  to  major  diameter 
of  eye;  scales  small,  cycloid,  elliptical-oval,  completely  covering  head 
and  body,  surface  of  each  scale  covered  with  a  network  of  radiating 
and  concentric  striae  after  the  pattern  of  a  spider's  web;  10  scales  in 
a  series  from  origin  of  dorsal  to  and  including  lateral  line;  vertical 
fins  scaled  nearly  to  margin;  lateral  line  in  upper  third  of  body,  dis- 
appearing at  a  point  about  0.4  length  of  head  from  base  of  caudal. 

Dorsal  and  anal  continuous  with  the  caudal,  tips  of  last  rays 
extending  to  posterior  fourth  of  caudal;  distance  of  dorsal  from  tip  of 
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snout  3.73  (4.03  in  total  length),  distance  of  anal  from  tip  of  snout 
2.07  (2.24  in  total  length) ;  distance  of  anal  from  lower  pectoral  base 
equal  to  length  of  head;  ventrals  bifid,  bases  well  separated,  inserted 
slightly  behind  humeral  symphysis,  inner  ray  longest,  more  than 
twice  as  long  as  head,  1.87  (2.01  in  total  length),  outer  ray  0.5  as 
long  as  inner  ray,  1.07  in  the  distance  from  base  to  origin  of  anal; 
pectorals  1.70  in  head,  acutely  roimded. 

Color  in  alcohol:  Raw  sienna,  becoming  pearl-^ray  on  belly; 
sides  and  ventral  surface  of  head  and  body  finely  punctulate  with 
darker;  traces  of  a  brownish  band  extending  from  tip  of  snout 
through  middle  of  eye  to  tip  of  opercular  spine;  ground  color  of  dorsal 
dusky  gray,  a  large  black  ocellus  margined  with  lighter  lies  between 
the  twenty-first  and  thirty-second  rays;  behind  this  is  a  median  band 
of  dusky  black,  widening  posteriorly  imtil  it  covers  nearly  the  entire 
fin;  upper  rays  of  caudal  dusky  gray,  distal  two-thirds  of  lower  rays 
black;  anterior  half  of  anal  gray,  pimctulate  with  darker,  color 
changing  to  black  on  posterior  rays,  the  black  coloration  not  extend- 
ing to  base  of  rays;  paired  fins  gray,  finely  punctulate  with  darker; 
peritoneum  very  dark  brown. 

Type.—CeA.  No.  74126,  U.S.N.M.,  30.2  cm.  in  length,  taken  with 
a  beam  trawl  at  station  5550  (lat.  6""  02'  00"  N.;  long  120^  44'  40" 
E.),  near  Jolo,  at  a  depth  of  258  fathoms,  on  a  bottom  of  fine  sand 
and  shells. 

This  species  is  readily  distinguished  from  the  other  members  of  the 
genus  by  the  elongate  ventrals  and  the  characteristic  form  of  the 
preoperde. 

In  an  example  9.8  cm.  long,  from  station  5580,  Darvel  Bay,  Borneo, 
a  dark-brown  band  extends  from  tip  of  snout  through  eye,  along- 
side of  head  and  body,  interrupted  below  dorsal  ocellus,  continuing 
again  along  side  in  a  slight  arch  to  within  a  head  length  of  base  of 
caudal;  indistinct  brown  markings  on  top  of  head,  and  a  broad  arch 
of  brown  from  upper  angle  of  operde  to  below  dorsal  ocellus;  a  brown 
blotch  on  side  behind  ocellus.  Some  examples  of  intermediate  size 
show  faint  indications  of  these  markings. 

HBOBTTmTBS  (WATASBA)  TTNIMACULATUS  Smltti  and  Radclifle,  new  ipociM. 

Plate  7,  fig.  2. 

Dorsal  83;  caudal  10;  anal  71;  ventrals  2;  pectorals  26. 

Head  4.37  (4.75  in  total  length),  short,  subconic;  body  elongate, 
compressed,  greatest  depth  5.10  (5.52  in  total  length);  eye  4.67, 
subelliptical;  snout  as  long  as  eye,  subconic,  blimt,  projecting  but 
slightly  beyond  mouth;  mouth  large,  slightly  oblique,  lips  thin,  upper 
jaw  overhanging  lower;  maxillary  1.90,  reaching  beyond  vertical 
from  posterior  margin  of  eye  for  about  0.5  an  eye  diameter,  longer 
than  snout  plus  eye,  upper  edge  slipping  under  suborbital;  teeth 
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small,  blunt,  arranged  as  in  macrops,  interorbital  4.37,  convex;  nos- 
trils widely  separated  as  in  related  species;  opercle  armed  with  a 
single  long,  sharp  spine;  a  sharp  spinule  at  angle  of  preopercnlum, 
a  second  slightly  shorter  i^inule  about  0.5  an  eye  diameter  above 
this;  pseudobranchiflB  present,  consisting  of  several  quite  well- 
developed  filaments;  gill-rakers  5  +  12,  reduced  to  mere  protuber- 
ances at  ends;  pyloric  coeca  long,  finger-like,  arranged  as  in  other 
species  of  the  genus;  scales  small,  cycloid,  entirely  covering  head 
and  body,  9  or  10  in  a  series  from  origin  of  dorsal  to  and  including 
lateral  line;  lateral  line  in  upper  third  of  body,  disappearing  at  a 
point  slightly  less  than  0.5  length  of  head  from  base  of  caudal. 

Dorsal  and  anal  continuous  with  the  caudal,  the  last  rays  extend- 
ing to  about  the  middle  of  caudal  fin;  distance  of  dorsal  from  tip  of 
snout  4  (4.30  in  total  length);  distance  of  anal  from  tip  of  snout  2.34 
(2.53  in  total  length);  distance  of  anal  from  lower  pectoral  base  four- 
sevenths  length  of  head;  ventrals  bifid,  bases  well  separated,  inserted 
slightly  behind  humeral  symphysis,  inner  ray  longest,  1.21  in  head, 
1.24  in  the  distance  from  its  base  to  origin  of  anal;  pectorals  1.60  in 
head,  acutely  rounded. 

Color  in  alcohol:  Clay,  lighter  ventrally,  becoming  dusky  pearl- 
gray  on  belly;  brownish  shades  along  back  above  lateral  line,  a  line 
of  similar  color  along  side,  the  lighter  interspace  crossed  by  lines  of  a 
darker  coloration,  posteriorly  these  extend  downward  to  base  of  anal; 
dorsal  dusli^  gray,,  median  portion  posteriorly  much  darker;  a  large, 
black,  white-rimmed  ocellus  on  dorsal,  the  black  portion  l3^ing 
between  fourteenth  and  twenty-fourth  rays;  caudal  dusky;  anterior 
anal  rays  light  gray,  minutely  dotted  with  darker;  beginning  with 
the  fourteenth  ray  there  is  a  narrow,  mesial,  dusky  line  which  be- 
comes broader  posteriorly,  imtil  it  covers  nearly  the  entire  width  of 
fin;  paired  fins  gray,  finely  pmictulate  with  darker;  peritoneum 
brownish  black. 

Type.— CAt.  No.  74127,  U.S.N.M.,  16.6  cm.  in  length,  taken  with 
a  beam  trawl  at  station  5690  (lat.  4°  10'  60"  N.;  long.  118^  39'  36" 
E.),  near  Mabul  Island,  Borneo,  at  a  depth  ot  310  fathoms,  on  a 
bottom  of  green  mud  and  sand. 

This  species  closely  resembles  our  examples  of  N.  macrops,  but 
differs  in  having  fewer  rays  in  the  dorsal  and  anal  (dorsal  about  96, 
anal  about  83  in  macrops),  and  in  the  presence  of  but  a  single  ocellus 
upon  the  dorsal  fin.  The  collection  contains  a  single  other  example 
from  station  5520,  off  northern  Mindanao. 

HBOBTTmrSS  (WATASBA)  PURUS  Smttfa  and  Raddlffe,  naw  ipociM. 
Plate  7,  fig.  3. 

Dorsal  about  87;  caudal  12;  anal  70;  ventrals  2;  pectorals  27. 
Head  4.35  (4.74  in  total  length),  subconic;  body  elongate,  com- 
pressed, greatest  depth  5.25  (6.76  in  total  length);  eye  4.86,  sub- 
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circular;  snout  4.15,  pointed,  projecting  beyond  mouth;  mouth  large, 
slightly  oblique,  lips  thin,  upper  jaw  overhanging  lower;  maxillary 
1.89,  reaching  beyond  vertical  from  posterior  maigin  of  eye  for  about 
0.5  an  eye  diameter,  its  length  greater  than  snout  plus  eye;  teeth 
small,  blunt,  arranged  as  in  uniinaeuUUus;  interorbital  4.26,  convex; 
opercle  armed  with  a  single  sharp  spine,  a  small  spinule  at  angle  of 
preoperculum,  a  second  about  0.5  an  eye  diameter  above  this,  these 
project  but  little  beyond  the  skin  covering  preopercle;  pseudobran- 
chlsB  consisting  of  several  small  filaments;  gijl-rdkers  5  +  11;  pyloric 
coeca  finger-like,  arranged  as  in  other  species  of  the  genus;  10  scales 
in  a  series  from  origin  of  the  dorsal  to  and  including  lateral  line; 
lateral  line  disappearing  at  a  point  less  than  O.S  the  length  of  the 
head  froi^n  base  of  caudal. 

Dorsal  and  anal  continuous  with  the  caudal,  the  last  rays  extend- 
ing nearly  to  middle  of  caudal  fin;  distance  of  dorsal  from  tip  of 
snout  3.60  (4.03  in  total  length);  distance  of  anal  from  tip  of  snout 
2.51  (2.73  in  total  length);  distance  of  anal  from  pectoral  base  about 
0.7  length  of  head;  ventrals  bifid,  bases  well  separated,  inserted 
slightly  behind  humeral  symphysis,  inner  ray  longest,  1.37  in  head, 
1.33  in  the  distance  from  base  to  origin  of  anal;  pectorals  1.55  in  head, 
acutely  rounded. 

Color  in  alcohol:  Back  above  lateral  line  wood-brown,  becoming 
lighter  below;  belly  pearl  gray,  punctulate  with  darker;  vertical  fins 
dusky  gray;  caudal  and  basal  portion  of  anal  posteriorly  darker, 
paired  fins  pearl-gray,  finely  punctulate  with  darker;  peritoneimi 
brownish  black. 

Type.— C&t.  No.  74128,  U.S.N.M.,  16.1  cm.  in  length,  taken  with 
a  beam  trawl  at  station  5392  Oat.  12°  12'  35"  N.;  long.  124°  02'  48" 
E.),  near  Destacado  Island  between  Samar  and  Masbate,  at  a  depth  of 
135  fathoms,  on  a  bottom  of  green  mud  and  sand. 

This  species  is  very  close  to  N.  unimcumUUvs,  from  which  it  is  dis- 
tinguished by  the  entire  absence  of  a  black  ocellus  on  the  dorsal  fin, 
the  slightly  greater  number  of  rays  in  the  dorsal  fin,  by  the  more 
anterior  insertion  of  dorsal  and  anal,  and  by  the  smaller  size  of  the 
ventrals.  The  collection  contains  a  single  other  example  from  the 
neighboring  station  5393. 

lIBGBTTmTBS  (WATASBA)  FASCIATUS  Smith  and  lUdcUlta,  IMW  tpMlM. 

Plate  7,  fig.  4. 

f  Watasea  rivicola  Jordan  and  Starks,  Bull.  U.  S.  Fish  Gomm.,  vol.  22, 1902, 
p.  601,  pi.  3,  fig.  3, 1904,  Suruga  Bay,  Sagami  Bay,  Japan. 

Dorsal  96;  caudal  9;  anal  81;  ventrals  2;  pectorals  25. 

Head  4.74  (5.08  in  total  length),  short,  subquadrangular  in  trans- 
verse section;  body  elongate,  compressed,  greatest  depth  4.87  (5.22  in 
total  length) ;  eye  4.13,  large,  subdrcular;  snout  as  long  as  eye,  blimt, 
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fleshy,  less  pointed  than  in  macrops;  mouth  comparatively  small, 
nearly  horizontal,  lips  fleshy,  upper  jaw  overhanging  lower;  maxil- 
lary 2.06,  reachii^  slightly  beyond  vertical  from  posterior  margin  of 
eye,  shorter  than  in  related  species,  equal  to  snout  plus  eye,  entire 
upper  edge  sUpping  imder  the  suborbital;  bands  of  small  blunt  teeth 
on  jaws,  vomer,  palatines,  tongue,  hypobranchi»  and  lower  pharyn- 
geab,  6  small  patches  on  each  side  of  roof  of  pharynx,  those  on  the 
vomer  arranged  in  a  triangular  patch,  differing  in  this  respect  from 
related  species;  interorbital  convex,  its  width  nearly  equal  to  diam- 
eter of  eye;  nostrils  rather  widely  separated,  the  anterior  subtubular, 
near  edge  of  snout,  the  posterior  close  to  eye;  opercle  armed  with  a 
single  sharp  spine;  a  short,  flat  spinule  at  angle  of  preoperculum,  and 
another  similar  but  slightly  shorter  spinule  a  short  distance  above  it; 
peeudobranchisB  present,  consisting  of  3  or  4  smdl  filaments;  gill- 
rakers  5  +  15,  rather  long  near  the  middle  of  arch,  reduced  to  mere 
protuberances  at  the  ends,  longest  about  0.5  diameter  of  eye;  a  ring  of 
extremely  short  coeca  around  the  pylorus,  and  a  short  series  of  some- 
what larger  coeca  along  each  side  of  the  neighboring  part  of  the  gut; 
scales  small,  cycloid,  eUiptical-oval,  9  or  10  in  a  series  from  origin  of 
dorsal  to  and  including  lateral  line,  31  from  origin  of  anal  to  lateral 
line,  vertical  fins  scaled  at  base;  lateral  line  slightly  arched  anteriorly, 
disappearing  at  a  point  about  0.5  the  length  of  head  from  the  base 
of  the  caudal. 

Dorsal  and  anal  continuous  with  the  caudal,  last  rays  extending 
about  to  middle  of  caudal  fin;  distance  of  dorsal  from  tip  of  snout  4 
(4.29  in  total  length) ;  distance  of  anal  from  tip  of  snout  2.40  (2.58  in 
total  length) ;  distance  of  anal  from  lower  pectoral  base  slightly  less 
than  length  of  head;  ventrals  short,  bifid,  bases  well  separated, 
inserted  slightly  behind  humeral  symphysis,  inner  ray  longest,  1.52 
in  head,  1.86  in  the  distance  from  its  base  to  origin  of  anal;  pectorals 
1.52  in  head,  acutely  rounded. 

Color  in  alcohol:  Dusky  clay,  becoming  dusky  gray  on  belly,  a 
narrow  dark  russet  band  from  tip  of  snout  through  middle  of  eye 
extending  backward  along  side  for  nearly  a  head-length  beyond  tip 
of  opercular  spine,  a  similar  band  extending  from  above  eye  along 
back  at  base  of  dorsal,  terminating  above  end  of  first  band,  the  two 
ends  connected  by  a  slightly  broader  vertical  band  of  the  same  color, 
behind  this  there  are  6  crossbands  of  similar  coloration,  first,  third, 
and  fifth  continued  on  dorsal  and  anal,  where  the  color  becomes 
dark  brown  or  black;  second,  fourth,  and  sixth  bands  narrower, 
indistinct  below  middle  of  side,  adjacent  portion  of  vertical  fins 
dusky;  interspaces  on  vertical  fins  dusky  white,  becoming  blackish 
behind  fifth  crossband,  each  fin  narrowly  margined  .with  white; 
paired  fins  dusky  gray;  peritoneum  dark  brown.  (Coloration  of 
smaller  examples  much  more  distinct  than  in  the  tyi>e.) 
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Type.—CsLt  No.  74129,  U.S.N.M.,  19.3  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6290  Gat.  13^  40'  09"  N.;  long.  120^  69'  30" 
E.),  in  Batangas  Bay,  Luzon,  at  a  depth  of  214  fathoms,  on  a  bottom 
of  lava  and  gravel. 

From  N.  mdcropa  Oflnther  this  species  differs  in  having  the  head 
shorter,  tip  of  snout  more  prominent  and  fleshy,  maxillary  shorter 
(equal  to  snout  plus  eye),  ventrals  shorter,  vomerine  teeth  in  a  tri- 
angular patch  (Y-shaped  in  macropa),  and  body  crossed  by  well- 
defined  bands  of  darker  coloration.  From  the  alleged  cotype  of 
N.  sivicola  (Jordan  and  Snyder),  from  Yokohama,  in  the  United 
States  National  Museum,  which  we  have  examined,  it  differs  in  having 
9  or  10  scales  from  origin  of  dorsal  to  and  including  lateral  line  (12  or 
13  in  Hvicola),  the  mouth  smaller,  maxillary  much  shorter,  distance 
from  snout  to  vent  much  less,  distance  from  lower  pectoral  base  to 
origin  of  anal  less  than  length  of  head  (considerably  greater  in 
Hvicola),  and  vomerine  teeth  in  a  triangular  instead  of  a  Y-shaped 
patch.  The  Yokohama  specimen  of  N.  sivicola  is  much  faded,  and 
there  are  no  traces  of  darker  cross-bands  on  body  or  fins. 

Examples  from  Suruga  and  Sagami  Bays,  Japan,  identified  by 
Jordan  and  Starks  as  Wataaea  sivicola,  agree  very  closely  with  our 
examples  of  N.faaciatuSj  but  their  drawing  fails  to  show  the  banded 
appearance  of  our  examples.  Their  statement " greater  distance  from 
snout  to  vent"  should  read  "lesser  distance." 

Genus  DICROLENE  Goode  and  Bean. 

DieroUne  Goodb  and  Bban>  BuU.  Mus.  Comp.  ZoOl.,  vol.  10,  1883,  p.  202,  in- 
tromgra. 

This  genus  differs  from  NeobythUea  in  the  relatively  weaker,  more 
porous  character  of  the  bones  of  the  head;  more  deciduous  scales; 
margin  of  preopercle  armed  with  three  small  sharp  spines;  ventrals 
reduced;  pyloric  cceca  small  or  rudimentary,  in  reduced  number; 
lower  pectoral  rays  detached,  not  connected  by  membrane;  pseudo- 
branchisB  very  small  (said  to  be  absent  in  some  species). 

DICROLBNB  LONOIMANA  Smllli  and  RadcUffe,  imw  ipociM. 
Plate  8,  fig.  1. 

Dorsal  103;  caudal  7;  anal  83;  ventrals  2;  pectorals  16  +  8. 

Head  4.70  (6.21  in  total  length),  long,  low,  nearly  as  broad  as  high; 
body  slender,  tapering,  greatest  depth  5.75  (6.37  in  total  length); 
eye  4.80,  small,  subelliptical;  snout  4.08,  short,  rather  blunt,  not 
overhanging  mouth;  mouth  large,  slightly  oblique,  upper  jaw  over- 
hanging lower;  maxillary  1.75,  extending  beyond  vertical  from 
posterior  margin  of  eye  for  0.6  an  eye  diameter;  teeth  small,  villiform; 
patch  on  vomer  narrow,  semicircular;  interorbital  4.26,  narrow, 
slightly  convex;  opercle  armed  with  a  single  strong  shaip  spine; 
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angle  of  preopercle  armed  with  three  spines;  pseudobranchise  con- 
sisting of  2  small,  rudimentary  filaments;  gill-rakers  5  +  20^  the 
longest  slightly  more  than  0.7  as  long  as  eye;  6  short  rudimentary 
coBca  around  pylorus;  scales  small,  cycloid,  deciduous,  covering  head 
and  body  and  forming  a  scaly  sheath  at  base  of  dorsal  and  anal; 
7  scales  in  a  series  from  origin  of  dorsal  to  and  including  lateral  line, 
about  19  from  origin  of  anal  to  lateral  line;  the  sculpturing  of  scales 
essentially  as  in  NeobythUes,  except  that  the  circuli  are  less  distinct; 
lateral  line  broad,  disappearing  on  posterior  half  of  tail.  * 

Dorsal  and  anal  continuous  with  caudal;  distance  of  dorsal  from 
tip  of  snout  3.71  (4.1?  in  total  length),  distance  of  anal  from  tip  of 
snout  2.37  (2.63  in  total  length);  lower  pectoral  base  and  anal 
separated  by  a  distance  equal  to  length  of  head;  ventrals  small, 
rather  widely  separated  at  base,  each  consisting  of  2  rays  united  for 
a  short  distance,  inner  ray  longest,  1.63  in  head;  upper  pectoral  rays 
united,  the  longest  a  little  longer  than  head;  lower  rays  separate 
long,  filamentous,  the  longest  about  2.6  times  as  long  as  head,  0.5  total 
length. 

Color  in  alcohol:  Raw  umber;  opercular  region,  branchiost^als 
and  fins  dark  clove  brown;  peritoneum  dark  chestnut  brown. 

Type.— C&t.  No.  74130,  U.S.N.M.,  25.5  cm.  m  length,  taken  with 
a  beam  trawl  at  station  5488  Gat.  10^  00'  00"  N.;  long.  125°  06'  45" 
E.),  between  Leyte  and  Mindanao,  at  a  depth  of  772  fathoms,  on  a 
bottom  of  green  mud. 

Our  examples  of  this  species  were  taken  from  the  interinsular 
waters  of  the  Philippine  Archipelago.  One  specimen  18.5  cm.  in 
length  from  station  5406  was  from  the  stomach  of  a  Ixyphiodea 
infrdbrurmeus  Smith  and  Radcliffe  12.7  cm.  in  length. 

According  to  Alcock's  description  of  examples  of  Z).  intronigra 
from  the  Andaman  and  Arabian  seas,  that  species  has  18  or  19 + 8  or  9 
rays  in  the  pectoral,  the  longest  1.5  to  2  times  the  length  of  the  head, 
the  inner  ventral  ray  equal  to  length  of  head  behind  middle  of  eye, 
and  the  distance  from  base  of  pectoral  to  first  anal  ray  more  than  the 
length  of  the  head. 

DICROLBim  TRIsnS  Smith  and  Raddlfte,  new  ipociM. 
Plate  8,  fig.  2. 

Dorsal  103;  caudal  6;  anal  80;  ventrals  2;  pectorals  18+10. 

Head  4.85  (5.31  in  total  length),  low  subconic,  more  porous  than  in 
longvnuma;  body  compressed,  greatest  depth  5.83  (6.38  in  total 
length);  eye  4,  large,  subcircular;  snout  3.82,  rounded;  mouth  large, 
oblique,  upper  jaw  overhanging  lower,  maxillary  1.71,  extending 
beyond  vertical  from  posterior  margin  of  eye  for  0.33  an  eye  diameter, 
posterior  margin  truncate,  teeth  small,  villiform,  the  patch  on  vomer 
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broadly  r|-shaped;  intororbital  3.43,  broad,  flattened;  opercle  armed 
with  a  single  strong  sharp  spine;  angle  of  preopercle  armed  with  3 
small  sharp  spines;  pseudobranchiae  consisting  of  2  small  filaments; 
gill-rakers  5+20,  the  longest  nearly  0.76  as  long  as  eye;  slight  traces 
of  rudimentary  pyloric  coBca;  scales  small,  cycloid,  deciduous,  cover- 
ing head  and  body,  and  forming  a  low  sheath  at  the  base  of  dorsal 
and  anal;  8  scales  in  a  series  from  origin  of  dorsal  to  and  including 
lateral  line,  about  25  from  origin  of  anal  to  lateral  line;  lateral  line 
broad,  distinct  anterioriy,  disappearing  at  about  a  head's  length 
from  base  of  caudal. 

Dorsal  and  anal  continuous  with  caudal;  distance  of  dorsal  from 
tip  of  snout  4  (4.10  in  total  length) ;  distance  of  anal  from  tip  of  snout 
2.43  (2.66  in  total  length);  ventrals  small,  rather  widely  separated  at 
base,  each  consisting  of  2  rays  united  by  membrane  for  a  very  short 
distance  at  base,  inner  ray  longest,  2.23  in  head,  ventral  base  behind 
tip  of  humeral  symphy^;  upper  pectoral  rays  imited,  the  longest 
about  equal  to  head,  lower  rays  separate,  filamentous,  1.5  times  as 
long  as  head,  base  of  lower  rays  about  a  head-length  in  advance  of 
anal. 

Color  in  alcohol:  Tawny  olive;  opercular  region,  branchiostegals, 
and  fins  dark  clove  brown;  peritoneum  dark  chestnut  brown. 

Type.— Cat.  No.  74131,  U.S.N.M.,  25.5  cm.  m  length,  taken  with 
a  beam  trawl  at  station  5467  Gat.  13^  35'  27"  N.;  long.  123°  37'  18" 
E.),  Lagonoy  Gulf,  Luzon,  at  depth  of  480  fathoms,  on  a  bottom  of 
gray  mud. 

The  examples  in  the  collection  came  from  the  east  coast  of  Luzon; 
Sibuko  Bay,  Borneo;  and  from  the  Celebes;  none  were  taken  in  the 
interinsular  waters  of  the  Philippine  Archipelago. 

The  number  of  detached  pectoral  rays  varies  from  8  to  10. 

This  species  differs  from  hngimana  in  the  much  larger  eye,  longer 
snout,  broader  interorbital,  shorter  ventrals  and  pectorals,  rudimen- 
tary character  of  pyloric  coeca,  smaller  scales  and  lighter  coloration. 
It  appears  to  be  closely  related  to  D.  muUifilis  (Alcock)  but  identifica- 
tion from  the  description  and  figure  of  that  species  is  impossible. 

HOMOSTOLUS  Smith  and  Radcliffey  new  genus. 

This  genus  is  closely  related  to  NeohythiUs,  distinguished  by  the , 
elongate,  sharply  pointed,  compressed  head  which  is  very  cavernous 
but  lacks  the  high  crests  characteristic  of  Olyptophidium;  by  the 
narrow  bands  of  teeth,  especially  those  on  mandible,  and  by  the  longy 
simple  ventral  filaments,  each  composed  of  2  fused  rays.  The  eyes 
are  very  large;  the  lateral  line  is  broad,  with  a  clearly  defined  cover- 
ing of  skin  above  the  scales,  the  latter  wider  than  those  above  and 
below  and  distinctly  modified. 

Type  of  the  genus. — Homostolus  acer,  new  species. 
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HOMOSTOIrUS  ACER  Smltli  and  Kiiddilto,  m 
Plate  8,  fig.  3. 

Dorsal  about  93;  caudal  10;  anal  about  70;  ventrals  1;  pectorals 
21. 

Head  4.50  (4.76  in  total  length),  long,  pointed,  low,  compressed, 
cavernous,  the  bony  crests  much  less  prominent  than  in  species  of 
Olyptophidvam,  subquadrangular  in  transverse  section;  body  com- 
pressed, relatively  short,  greatest  depth  5.54  (5.90  in  total  length); 
eye  3.41,  eUiptical-oval;  snout  3.41,  as  long  as  eye,  low,  pointed, 
sUghtly  overhanging  maxillary;  mouth  long,  narrow,  oblique,  upper 
jaw  overlapping  lower  except  at  tip,  where  a  knob  at  tip  of  mandi- 
bular symphysis  projects  slightly;  maxillary  1.64,  extending  about 
0.5  an  eye  diameter  beyond  vertical  from  posterior  margin  of  eye; 
narrow  bands  of  minute  villiform  teeth  on  jaws,  vomer,  palatines  and 
tongue,  5  small  patches  of  teeth  on  roof  of  mouth  posteriorly  as  in 
NeobythUes;  interorbital  3.72,  flattened,  slightly  broader  than  eye; 
nostrils  small,  the  posterior  close  to  eye;  opercular  spine  slender, 
sharp;  2  small  spines  at  angle  of  preoperde;  pseudobranchiss  small; 
gill-filaments  short;  gill-rakers  7+20,  long  and  slender,  the  longest 
about  0.7  diameter  of  eye;  about  10  long,  finger-like  pyloric  coeca 
arranged  as  in  Neobythiies;  scales  small,  cycloid,  NeohythiteS'like,  9 
in  a  series  from  origin  of  dorsal  to  lateral  line,  about  18  from  origin 
of  anal  to  lateral  line;  lateral  line  broad  and  distinct,  disappearing 
within  0.5  a  head  length  from  base  of  caudal. 

Dorsal  and  anal  continuous  with  the  caudal;  origin  of  dorsal  from 
tip  of  snout  3.76  (4.15  in  total  length),  its  rays  somewhat  longer  than 
those  of  anal;  caudal  narrow,  pointed;  origin  of  anal  from  tip  of 
snout  2.52  (2.67  in  total  length);  ventrds  elongate,  1.55  times  length 
of  head,  each  composed  of  2  closely  bound  rays,  the  inner  the  longest, 
bases  rather  widely  separated,  situated  behind  tip  of  humeral  sym- 
physis; pectoral  1.64,  narrow. 

Color  in  alcohol:  Dusky  ocher  yellow,  darkest  dorsally,  becoming 
dusky  cream-buff  on  belly  and  sides  and  ventral  surface  of  head; 
opercular  region  silvery;  fins  dusky,  dorsal  and  anal  margined  with 
blackish,  darkest  anteriorly;  peritoneimi  blackish  brown. 

Type.— Ce^t.  No.  74132,  U.S.N.M.,  19.5  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5508  Gat.  8^  17'  24"  N.;  long.  124^  11'  42" 
E.),  in  Bigan  Bay,  Mindanao,  at  a  depth  of  270  fathoms,  on  a  bottom 
of  green  mud  and  fine  sand. 

This  species  is  found  in  the  same  general  regions  as  our  examples 
of  GlyptopTMi/am. 
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Genus  MONOMITOPUS  Alcock. 

McnomiUopuM  Alcock,  Ann.  Mag.  Nat.  Hist.,  p.  297,  Oct.,  1890,  nigripinne, 
Dicromita  Goode  and  Beak,  Oceanic  Ichthyology,  p.  319, 1895,  agauizii. 

This  genus  differs  from  NeohyihUea  in  the  weaker,  more  spongy 
character  of  the  bones  of  the  head;  scales  more  deciduous;  lower 
margin  of  preopercle  more  produced,  armed  with  2  or  3  weak  spme- 
like  projections  and  with  a  distinct  incision  in  region  of  angle;  ven- 
trals  reduced,  inserted  close  together,  each  of  2  closely  imited  rays, 
not  separate  at  tips.  The  ring  of  pyloric  coeca  around  the  pylorus 
may  or  may  not  extend  on  neighboring  part  of  gut.  The  type  of 
Dicromita  (agassizii)  does  not  differ  generically  from  MonomUoptLS. 

MOllOMITOPns  PALUDUS  &iittfa  tnd  Raddiffe.  now  ipodei. 
Plate  9,  fig.  1. 

Dorsal  93;  caudal  7;  anal  76;  ventrals  1;  pectorals  28. 

Head  4.73  (6.22  in  total  length),  short  cavernous,  subquadrangular 
in  transverse  section,  slightly  arched  posteriorly;  body  short,  com- 
pressed, greatest  depth  5.56  (6.12  in  total  length);  eye  3.90,  large, 
elliptical-oval;  snout  3.90,  short,  broad,  slightly  overhanging  mouth; 
mouth  of  moderate  size,  oblique,  upper  jaw  overhanging  lower;  maxil- 
lary 1.94,  reaching  a  little  beyond  vertical  from  posterior  margin  of 
eye,  posterior  end  expanded,  truncate,  its  width  more  than  0.5  an  eye- 
diameter;  teeth  small,  villiform,  the  outer  row  in  jaws  somewhat 
enlarged,  differing  in  this  respect  from  the  other  Philippine  species; 
patch  on  vomer  ^-shaped;  interorbital  3.36,  broad,  convex;  nostrils 
widely  separated,  anterior  without  well-developed  tube;  opercle 
armed  with  a  single  sharp  spine;  angle  of  preopercle  formed  as  in  the 
subgenus  Watasea,  with  2  sharp  spines,  the  lower  being  nearly  as 
strong  as  in  the  species  of  that  subgenus;  pseudobranchise  distinct, 
slender;  gill-rakers  7  +  16,  long,  slender,  the  longest  about  0.66  diame- 
ter of  eye;  a  ring  of  11  small  finger-like  coeca  extending  aroimd  the 
pylorus,  one  on  each  side  being  on  the  neighboring  part  of  the  gut; 
scales  small,  cycloid,  deciduous,  covering  head  and  bodj^  and  forming 
a  sheath  along  base  of  dorsal  and  anal,  about  8  in  a  series  from  origin 
of  dorsal  to  and  including  lateral  line;  the  surface  of  the  scale  is 
intermediate  between  that  found  in  species  of  NeohyiJiites  and  other 
Philippine  species  of  MonomitopuSj  the  radiating  strise  persisting  over 
entire  surface  of  scale,  these  are  much  more  rudimentary  in  character 
than  in  species  of  Neobythites;  lateral  line  broad,  distinct  anteriorly, 
disappearing  at  a  point  about  equal  to  length  of  head  from  base  of 
caudal. 

Dorsal  and  anal  continuous  with  caudal,  the  last  rays  extending 
nearly  to  middle  of  caudal  fin;  distance  of  dorsal  from  tip  of  snout  4. 12 
(4.54  in  total  length);  distance  of  anal  from  tip  of  snout  2.25  (2.47 
in  total  length) ;  distance  of  anal  from  lower  pectoral  base  about  equal 
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to  head;  ventrals  slender,  close  together,  each  consisting  of  2  closely- 
bound  rays,  the  inner  1.61  in  head,  reaching  more  than  half  way  to 
origin  of  anal;  ventral  base  slightly  behind  tip  of  humeral  symphysis; 
pectorals  1.68. 

Color  in  alcohol:  Fawn  on  back,  becoming  light  smoke-gray  on 
head  and  beUy;  anterior  rays  of  dorsal  and  anal  smoke  gray;  poste- 
rior rays  and  caudal  light  clove  brown;  ventrals  gray;  pectorals  gray; 
punctulate  with  darker;  inside  of  mouth  plumbeous,  changing  to  seal- 
brown  in  region  surroimding  gills;  peritoneima  dark  seal-brown. 

Type.— Ceit.  No.  74133,  U.S.N.M.,  19.5  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6259  Oat.  11^  67'  30"  N.;  long.  121°  42'  15" 
E.),  between  Mindoro  and  Panay,  at  a  depth  of  312  fathoms,  on  a 
bottom  of  gray  mud  and  globigerina  ooze. 

The  close  relationship  of  MonomitoTpua  to  Neobyihites  is  well  shown 
m  the  characters  of  this  species;  the  bones  of  the  head  are  more  cav- 
ernous, the  scale  are  deciduous  but  Neobyihites-hke  in  character,  and 
the  two  rays  composing  each  ventral  are  fused. 

This  species  differs  from  our  examples  of  M.  nigripinnis  in  having 
the  outer  row  of  teeth  in  the  jaws  enlarged,  the  armature  of  the  pre- 
opercle  stronger,  radiating  striae  on  scales  extending  over  entire  sur- 
face, fewer  rays  in  dorsal,  anal,  and  pectoral,  larger  eye,  longer  ventral, 
and  lighter  coloration. 

M ONOMrrOPUS  LONOICBPS  Smith  and  RadcUlle,  new  tpMlM. 
Plate  9,  fig.  2. 

Dorsal  97;  caudal  9;  anal  81;  ventrals  1;  pectorals  28. 

Head  3.94  (4.21  in  total  length),  long,  robust,  arched  posteriorly, 
cavernous;  body  short,  deep,  compressed,  greatest  depth  4.60  (4.92 
in  total  length) ;  eye  6.43^  subelUptical;  snout  4,  broad,  blunt;  mouth 
large,  slightly  obUque;  upper  jaw  overhanging  lower;  maxillary  1.84, 
reaching  beyond  vertical  from  posterior  margin  of  eye  for  about  0.7 
of  an  eye  diameter,  posterior  end  expanded  very  slightly  incised,  its 
width  about  equal  to  diameter  of  eye;  teeth  small,  blunt,  in  villiform 
bands,  the  patch  on  vomer  ^-shaped;  interorbital  3.63,  very  broad, 
probably  convex  in  life;  nostrils  widely  separated;  opercle  armed 
with  a  single  sharp  spine,  margin  of  preopercle  weak,  irregularly 
crenulate,  armed  with  three  weak,  spine-like  projections;  pseudo- 
branchiae  small;  giU-rakers  6+22,  long,  slender,  the  longest  slightly 
less  than  0.7  diameter  of  eye,  the  outer  ones  reduced  to  small  knob- 
like protuberances;  a  ring  of  10  large  finger-like  pyloric  coBca  extend- 
ing aroimd  the  pylorus  out  onto  the  neighboring  part  of  gut;  scales 
small,  cycloid,  deciduous,  completely  covering  head  and  body,  8  or  9 
scales  in  a  series  from  origin  of  dorsal  to  and  including  lateral  line,  27 
from  origin  of  anal  to  lateral  line;  dorsal  and  anal  with  a  scaly 
sheath-like  base;  lateral  line  broad,  distinct,  disappearing  at  a  point 
more  than  half  head-length  from  base  of  caudal. 
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Dorsal  and  anal  continuous  with  the  caudal;  distance  of  dorsal 
from  tip  of  snout  3.48  (3.72  in  total  length) ;  distance  of  anal  from  tip 
of  snout  2.17  (2.32  in  total  length) ;  distance  of  anal  from  lower  pec- 
toral base  about  0.7  length  of  head;  ventrals  small^  close  together, 
each  consisting  of  2  loosely-boimd  rays,  the  tips  of  which  may  become 
torn  apart,  bases  slightly  behind  tip  of  himieral  symphysis^  a  head- 
length  in  front  of  origin  of  anal;  pectorals  broken. 

Color  in  alcohol:  Raw  sienna;  fins,  lateral  line,  branchiostegal 
membranes,  margin  of  eye,  and  lips  dusky  brownish-black;  inside  of 
mouth  washed  with  plumbeous;  peritoneiun  very  dark  seal  brown. 

Type. — Cat.  No.  74134,  U.S.N.M.,  a  single  example  32  cm.  in 
length,  taken  with  a  beam  trawl  at  station  5299  (lat.  20^  5'  00"  N.; 
long.  116''  5'  00''  E.),  in  the  China  Sea  south  of  Hongkong,  at  a  depth 
of  524  fathoms,  on  a  bottom  of  gray  mud  and  sand. 

M ONOMrrOPUS  MICROLBPIS  Smllli  and  R«dclifl«,  imw  ipociM. 
Plate  9,  fig.  3. 

Dorsal  95;  caudal  8;  anal  78;  ventrals  1;  pectorals  28. 

Head  4.52  (5  in  total  length),  long,  rather  pointed  in  the  adult; 
body  elongate,  compressed,  greatest  depth  5.58  (6.25  in  total  length); 
eye  5.32,  small,  elliptical-oval;  snout  3.85,  long,  slightly  overhang- 
ing mouth;  mouth  of  moderate  size,  slightly  oblique,  upper  jaw 
overhanging  lower;  maxillary  1.92,  reaching  beyond  vertical  from 
posterior  margin  of  eye  for  a  distance  nearly  equal  to  five-eighths 
diameter  of  eye,  its  expanded  posterior  end  very  slightly  incised; 
teeth  small,  villiform,  the  patch  on  vomer  ^-shaped;  interorbital 
3.71,  broadly  convex;  opercle  armed  with  a  single  sharp  spine; 
angle  of  preopercle  with  a  deep  incision,  the  spine-like  tips  above 
and  below  this  flat  and  thin  (smaller  examples  have  the  double 
incision  more  closely  approximating  the  form  found  in  the  type  of 
the  genus);  pseudobranchisB  very  small,  of  2  filaments,  partially 
concealed  in  a  depression;  gill  rakers  5+17,  the  longest  about  five- 
eighths  diameter  of  eye,  the  7  outer  ones  on  lower  arch  reduced  to 
mere  protuberances;  a  ring  of  11  pyloric  coeca  around  the  pylorus, 
one  on  each  side  being  on  the  neighboring  part  of  the  gut,  those  on 
the  sides  being  much  longer,  finger-like;  scales  smaller  than  in  re- 
lated species,  cycloid,  more  or  less  deciduous,  covering  head  and 
body,  and  forming  a  sheath  along  base  of  dorsal  and  anal,  12  or  13 
in  a  series  from  origin  of  dorsal  to  and  including  lateral  line,  35  from 
origin  of  anal  to  lateral  line;  as  in  typical  examples,  radial  striae  are 
found  only  on  the  basal  end  of  the  scale,  but  the  concentric  lines  are 
fewer  in  number  and  farther  apart;  lateral  line  distinct,  disappearing 
at  a  point  slightly  less  than  length  of  head  from  base  of  caudal. 

Dorsal  and  anal  continuous  with  the  caudal,  the  last  rays  extend- 
ing to  middle  of  caudal  fin;  distance  of  dorsal  from  tip  of  snout  3.84 
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(4.31  in  total  length);  distance  of  anal  from  tip  of  snout  2.42  (2.72 
in  total  length);  distance  of  anal  from  lower  pectoral  base  1.16  in 
head;  ventrals  slender,  close  together,  each  consisting  of  2  closely 
bound  rays,  the  inner  1.67  in  head,  ventral  base  slightly  behind  tip 
of  humeral  symphysis,  at  a  dist^ce  from  anal  somewhat  greater 
than  length  of  head;  pectoral  1.56. 

Color  in  alcohol:  Ground  color  burnt  umber,  darkest  on  back  and 
head;  fins  and  peritoneum  dark  seal  brown. 

Type. — Cat.  No.  74166,  U.S.N31.,  25  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5410  Qat.  10"*  28'  45''  N.;  long.  124°  05'  30" 
E.),  between  Cebu  and  Leyte,  at  a  depth  of  385  fathoms,  on  a  bottom 
of  green  mud. 

This  species  differs  from  M.  nigripinnis  in  the  more  elongate  form 
of  head  and  body,  smaller  eye,  smaller  scales,  and  darker  coloration. 

Genus  MONOMEROPUS  Garman. 

Monomeropua  Garman,  Deep  Sea  Fishes,  1899,  p.  158,  malispinoms,    (No  generic 
description.) 

Brotulids  similar  in  structure  and  appearance  to  Monamitopus  but 
distinguished  by  the  more  cavernous  structure  of  the  head  and  weaker 
armature  of  opercle  and  preopercle;  by  the  more  rudimentary  charac- 
ter of  the  lateral  line  which  ends  above  or  slightly  behind  origin  of 
anal;  by  the  smaller  number  and  the  more  rudimentary  character  of 
the  pyloric  cceca;  and  by  the  smaller  ventral  filaments. 

MONOlCEROPirS  OARMANI  Smldi  and  Radclttte,  iMW  ipadet. 
Plate  10,  fig.  1. 

Dorsal  96;  caudal  8;  anal  80;  ventrals  1;  pectorals  31. 

Head  4.91  (5J20  in  total  length),  short,  deep,  slightly  depressed 
anteriorly,  strongly  arched  posteriorly;  body  compressed,  greatest 
depth  5.52  (5.85  in  total  length);  eye.5.30,  small,  subcircular;  snout 
4.08,  short,  as  broad  as  long,  very  slightly  overhanging  mouth; 
mouth  large,  oblique,  upper  jaw  overhanging  lower;  maxillary  1.77, 
reaching  beyond  vertical  from  posterior  margin  of  eye  for  about  0.7 
an  eye  diameter,  posterior  end  expanded,  its  breadth  equal  to  diame- 
ter of  eye,  upper  margin  slipping  under  suborbital;  teeth  smaU,  villi- 
form;  head  of  vomer  prominent,  knob-like,  covered  with  teeth,  a 
narrow  short  series  on  each  side  extending  backward  nearly  to  pala- 
tines; interorbital  3,21,  broad,  convex;  nostrils  widely  separated; 
opercle  armed  with  a  single  slender  spine;  angle  of  preopercle  with  a 
double  incision,  and  traces  of  three  flat,  weak  points,  weaker  than  in 
typical  examples  of  Monomitopus;  pseudobranchiad  consisting  of  2 
small  filaments,  gill-rakers  5+22,  long,  slender,  longest  0.65  diameter 
of  eye;  a  ring  of  5  small,  rudimentary  coeca  extending  around  the 
pylorus;  scales  small,  cycloid,  deciduous,  covering  head  and  body, 
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and  forming  a  sheath  along  base  of  dorsal  and  anal;  7  or  8  scales  in  a 
series  from  origin  of  dorsal  to  and  including  lateral  line,  25  from  origin 
of  anal  to  lateral  line;  sculpturing  of  scale  as  in  typical  examples  of 
Monomitopus;  lateral  line  inconspicuous,  disappearing  at  a  point 
slightly  behind  origin  of  anal. 

Dorsal  and  anal  continuous  with  the  caudal;  distance  of  dorsal 
from  tip  of  snout  4.13  (4.37  in  total  length);  distance  of  anal  from 
tip  of  snout  2.57  (2.72  in  total  length);  ventrals  short,  slender,  very 
close  together,  broken,  presumably  less  than  0.25  length  of  head; 
pectorals  1.83,  broad,  scaled  at  base. 

Color  in  alcohol:  Gove-brown;  opercular  region  blacldah;  fins 
somewhat  darker;  peritoneum  dark  seal  brown. 

Type. — Cat.  No.  74135,  U.S.N.M.,  27.5  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6610  flat.  0°  36'  00"  S.;  long.  122^  01'  00" 
E.),  in  the  Gulf  of  Tomini,  Celebes,  at  a  depth  of  678  fathoms,  on  a 
bottom  of  gray  mud. 

This  species  is  named  in  honor  of  Dr.  Samuel  (barman  in  recognition 
of  his  noteworthy  contributions  to  our  knowledge  of  deep-sea  fishes. 

Genus  BARATHRODEMUS  Goode  and  Bean. 

BARATHRODBBCnS  NASUTUS  Smltti  and  Rudclttte,  new  ipMiet. 
Plate  10,  fig.  2. 

Dorsal  99;  caudal  9;  anal  81;  ventrals  2;  pectorals  24. 

Head  4.78  (6.38  in  total  length),  fleshy  covering  entirely  concealing 
bony  structiu^;  body  short,  deep,  so  thin  that  the  intemeurals  and 
interhsdmals  are  discernible,  strongly  arched,  greatest  depth  4.25 
(4.77  in  total  length);  eye  6.40,  small,  elliptical  oval;  snout  4,  much 
produced  and  dilated,  overhanging  mouth;  mouth  small,  inferior, 
nearly  horizontal,  upper  jaw  overhanging  lower;  maxillary  2.28, 
short,  almost  entirely  concealed  by  suborbital,  posterior  end  dilated, 
truncate,  extending  beyond  vertical  from  posterior  margin  of  eye 
for  0.8  an  eye-diameter;  teeth  small,  villiform;  patch  on  vomer 
broadly  ^-shaped;  opercle  armed  with  a  single  slender,  sharp  spine, 
almost  entirely  concealed  by  skin;  preoperde  unarmed,  the  fleshy 
skin  covering  both  it  and  opercle  continuous;  pseudobranchiae  small, 
rudimentary;  gill-filaments  short;  gill-rakers  4+19,  those  on  upper 
arch  and  near  end  of  lower  arch  reduced  to  small  protuberances,  the 
longest  about  0.63  diameter  of  eye;  no  pyloric  coeca;  scales  small, 
cycloid,  persistent,  entirely  covering  head  and  body,  forming  a  scaly 
sheath  at  base  of  dorsal  and  anal,  about  39  scales  in  a  series  from 
origin  of  anai  to  dorsal;  the  sculpturing  of  the  scale  essentially  as  in 
Neobythites;  lateral  line  absent. 

Dorsal  and  anal  continuous  with  the  caudal;  distance  of  dorsal 
from  tip  of  snout  4.50  (5.06  in  total  length);  distance  of  anal  from 
tip  of  snout  2.64  (2.96  in  total  length);  ventrals  small,  each  consisting 
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of  2  branched  rays,  separated  at  tip,  the  inner  slightly  longer,  2.60 
in  head,  tips  of  rays  expanded;  ventral  base  behind  tip  of  humeral 
symphysis;  pectonJs  narrow,  pointed,  twice  as  long  as  ventrals. 

Color  in  idcohol:  Body  sepia;  sides,  ventral  surface  of  head,  belly, 
and  fins,  slightly  darker;  peritoneunx  dark  seal  brown. 

2Vp«-— <3at.  No.  74136,  U.S.N.M.,  17.2  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6609  (lat.  0°  11'  00"  S.;  long.  121^  16'  00" 
£.),  in  the  Gulf  of  Tomini,  Celebes,  at  a  depth  of  1,092  fathoms,  on  a 
bottom  of  green  mud. 

The  collection  contains  2  smaller  examples  from  the  neighboring 
station  5608,  taken  at  a  depth  of  1,089  fathoms. 

Genus  BASSOGIGAS  Gill. 

Basiogigoi  Qill  ks.,  in  Goode  and  Bean,  Oceanic  Ichthyology,  1805,  p.  328, 
pterotus. 

This  genus  is  closely  related  to  Baraffirodem/as,  distinguished  by 
the  shorter  snout  which  does  not  project  beyond  the  terminal  mouth 
and  is  not  dilated;  by  the  less  elevated,  more  robust  form  of  the  body. 
Hie  head  is  firmer,  less  spongy,  the  lower  preopercular  margin  is 
free,  the  opercular  spine  is  strong  and  each  ventral  is  divided  nearly 
to  its  base.  Except  for  traces  of  a  few  rudimentary  pores  near  head, 
the  lateral  line  is  indistinguishable. 

BASSOOIOAS  iBQUATORIS  SmJtb  and  SadcUfla,  iMW  sptdat. 
Plate  10,  fig.  3. 

Dorsal  104;  caudal  9;  anal  87;  ventrals  2;  pectorals  19. 

Head  5.06  (5.65  in  total  length),  bluntly  rounded  anteriorly,  arched 
posteriorly,  firmer  than  and  not  as  fleshy  as  in  BaraOtrodemus;  body 
not  strongly  arched,  somewhat  compressed,  greatest  depth  6.07  (6.78 
in  total  length);  eye  6.80,  small,  elliptical-oval;  snout  3.78,  scarcely 
projecting  beyond  mouth;  mouth  of  moderate  size,  subterminal, 
nearly  horizontal,  lower  jaw  included;  maxillary  1.96,  reaching  an 
eye  diameter  beyond  vertical  from  posterior  margin  of  eye,  posterior 
end  dilated,  truncate;  teeth  small,  villiform,  the  patch  on  vomer 
broadly  ^-shaped;  opercle  armed  with  a  single  long,  sharp  pointed 
spine;  preopercle  unarmed;  pseudobranchise  consisting  of  2  small 
filaments;  gill-filaments  short;  gill-rakers  4+15,  short,  those  on  outer 
ends  of  arch  reduced  to  small  protuberances;  pyloric  cceca  absent; 
scales  small,  cycloid,  persistent,  entirely  covering  head  and  body, 
fleshy  bases  of  dorsal  and  anal  covered  with  scales;  about  32  scales 
in  a  series  from  origin  of  anal  to  dorsal;  sculpturing  of  scales  similar 
to  that  found  in  Barathrodemua;  lateral  line  represented  by  a  few 
rudimentary  pores  near  head. 

Dorsal  and  anal  continuous  with  the  caudal;  distance  of  dorsal 
from  tip  of  snout  4.30  (4.80  in  total  length) ;  distance  of  anal  from  tip 
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of  snout  2.45  (2.74  in  total  length) ;  ventrals  short,  widely  separated 
at  base,  each  consisting  of  2  superimposed  divided  rays,  spatulate  at 
tip,  the  upper  ray  longest,  2.55  in  head;  ventral  base  behind  tip  of 
humeral  symphysis;  pectorab  narrow,  pointed,  elongate,  4.16  (4.65 
in  total  length),  tips  reaching  beyond  base  of  anal;  distance  from  base 
of  lower  pectoral  rays  to  anal  slightly  greater  than  length  of  head. 

Color  in  alcohol:  Body  bmut  mnber;  head  and  belly  with  a  grayish 
east;  fins  and  peritoneum  dark  seal  brown. 

Type.— Cat.  No.  74137,  U.S.N.M.,  28.8  cm.  in  length,  taken  with 
a  beam  trawl  at  station  5608  Gat.  00^  08'  00"  S.;  long.  121°  19'  00" 
E.),  in  the  Gulf  of  Tomini,  Celebes,  at  a  depth  of  1,089  fathoms,  on  a 
bottom  of  gray  mud. 

This  species  may  prove  inseparable  from  B.  pterotus  of  Alcock,  but 
differs  markedly  from  his  description  in  having  fewer  rays  in  the 
dorsal  and  anal,  and  in  the  shorter  distance  between  base  of  pectoral 
and  first  anal  ray. 

ENCHELYBROTULA  Smith  and  Radcliffe,  new  genus. 

A  Ba88ogiga8']ike  form,  with  a  more  elongate,  anguilliform  body. 
Mouth  short,  broad,  teeth  small,  in  a  single  series  on  jaws,  vomer  and 
palatines;  eye  small,  deep-set;  opercular  spine  feeble,  covered  with 
skin;  pseudobranchi®  absent;  gill-rakers  few,  small,  tuberde-like; 
branchiostegals  7;  ventral  filaments  bifid;  stomach  greatly  elongated, 
opening  of  pylorus  on  mesial  portion  of  its  ventral  smf  ace,  no  pyloric 
coBca;  ludnary  bladder  exceedingly  large. 

7)fpe  of  (he  genus. — Enchdyirotula  paucidens^  new  species. 

BNCHBLTBROTXILA  PAUCmBNS  SmlCh  and  Raddttto,  oaw  spwlaa. 
Plate  11,  fig.  1. 

Dorsal  125;  caudal  10;  anal  90;  ventrab  2;  pectorab  22. 

Head  7.70  (8.42  in  total  length),  short,  bluntly  rounded  anteriorly, 
slightly  arched  posteriorly,  angles  of  skull  obscured  by  the  thick 
fleshy  skin;  a  row  of  small  pores  from  upper  angle  of  opercle  extending 
forward  nearly  to  eye,  thence  downward  to  maxillary,  around  lower 
margin  of  snout;  other  pores  on  lower  lip,  along  margin  of  preoperde, 
and  one  on  either  side  on  occiput;  body  elongate,  compressed,  anguil- 
liform, greatest  depth  7.14  (7.82  in  total  length);  eye  9.28  in  head,  3 
in  interorbital,  small,  circular,  very  deep  set  in  the  alcoholic  example, 
outside  covering  of  skin  transparent;  snout  3.71,  low,  bluntly  roimded, 
scarcely  projecting  beyond  mouth;  mouth  short,  broader  than  long, 
terminal;  lower  jaw  included;  maxillary  2.32,  reaching  slightly 
beyond  vertical  from  posterior  margin  of  eye,  with  a  fleshy  covering 
of  skin;  teeth  small,  reduced  to  a  single  series  on  jaws,  vomer  and 
palatines;  opercular  spine  short,  blunt,  entirely  covered  by  skin; 
preoperde  unarmed,  lower  margin  free;  pseudobranchi®  absent;  gills 
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4y  a  small  slit  behind  the  fourth;  gill-filaments  short;  gill-rakers  4-1-5, 
reduced  to  slight  protuberances;  branchiostegab  7;  pyloric  coeca 
absent;  stomach  greatly  elongated,  opening  to  pylorus  on  lower 
mesial  portion;  urinary  bladder  greatly  enlarged,  nine-sixteenths  as 
long  as  head,  its  breadth  about  0.55  its  length;  scales  long,  elliptical 
oval,  cycloid,  persistent,  entirely  covering  head  and  body;  fleshy 
covering  of  dorsal  and  anal  scaled,  sculpturing  as  in  related  genera; 
lateral  line  indistinguishable,  scales  from  origin  of  anal  to  dorsal  43, 
about  200  transverse  rows  between  angle  of  opercle  and  base  of 
caudal. 

Dorsal  and  anal  continuous  with  the  caudal;  distance  of  dorsal 
from  tip  of  snout  6.42  (7  in  total  length) ;  distance  of  anal  from  tip 
of  snout  2.41  (2.64  in  total  length) ;  both  dorsal  and  anal  covered  with 
thick  skin;  ventrals  long,  each  consisting  of  2  divided  rays,  their 
basal  portions  joined  together  for  a  distance  equal  to  twice  diameter 
of  eye,  inner  ray  longest,  a  little  longer  than  head,  bases  of  ventrals 
dose  together,  behind  tip  of  humeral  symphysis;  pectorals  short, 
acutely  rounded,  1.30  in  head;  distance  from  base  of  lower  rays  to 
anal  3.57  (3.90  in  total  length). 

Color  in  alcohol:  Olivaceous;  margin  of  opercle,  lips,  and  fins 
slightly  darker;  the  posterior  rays  of  dorsal  and  anal  and  the  caudal 
clove  brown;  peritoneum  cinnamon,  punctulate  with  darker. 

Type.— Ceit.  No.  74138,  U.S.N.M.,  54.7  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6608  Gat.  OO""  08'  00"  S.;  long.  121^  19'  00" 
E.),  in  the  Oulf  of  Tomini,  Celebes,  at  a  depth  of  1,089  fathoms,  on  a 
bottom  of  gray  mud. 

Genus  ERETMICHTHYS  Garman. 

BRSTMICHTHYS  RB2CIFBR  Smtth  and  RaddUto,  oaw  ipadet. 

Plate  11,  fig.  2. 

Dorsal  124;  caudal  8;  anal  100;  ventrals  1;  pectorals  26  (11-1-15). 

Head  5.82  (6.32  in  total  length),  flattened  anteriorly,  the  loose 
fleshy  covering  obscuring  the  angles  of  the  skull;  body  slender, 
strongly  compressed  posteriorly,  greatest  depth  7.46  (8.12  in  total 
length);  eye  8.60  in  head,  small,  elliptical-oval,  about  one-third 
interorbital  space,  less  than  one-half  length  of  snout;  snout  3.91, 
broad,  blunt,  scarcely  projecting  beyond  mouth;  mouth  wide, 
slightly  oblique,  the  lower  jaw  included;  maxillary  2.02,  reaching  an 
eye  diameter  beyond  vertical  from  posterior  margin  of  eye,  largely 
concealed  by  suborbital,  lower  angle  longer,  acute;  teeth  in  villiform 
bands  on  jaws,  vomer,  and  palatines;  opercular  spine  feeble;  pre- 
opercle  entire,  produced  backward  nearly  to  posterior  margin  of 
opercle;  pseudobranchi®  consisting  of  2  small  filaments;  gill  fila- 
ments short;  gill-rakers  4-1-21,  slender,  the  longest  one  and  two- 
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thirds  times  as  long  as  eye;  pyloric  coeca  absent;  scales  small,  decidu- 
ous, entirely  covering  head  and  body;  lateral  line  indistinguishable. 

Dorsal  and  anal  continuous  with  the  caudal;  dorsal  origin  close 
to  head,  its  distance  from  tip  of  snout  6.58  (7.16  in  total  length); 
caudal  narrow,  elongate,  pointed;  origin  of  anal  a  head-length  behind 
base  of  lower  pectoral  rayB,  its  distance  from  tip  of  snout  about  one- 
third  standard  length;  ventrals  simple,  1.26  in  head,  bases  close 
together,  behind  tip  of  humeral  sjrmphysis;  upper  11  pectoral  rays 
shorter  than  head,  lower  rays  greatly  produced,  less  flexible,  bound 
together  and  thickened  near  base,  the  longest  3.12  (3.40  in  total 
length). 

Color  in  alcohol:  Cinnamon,  darker  shades  on  head  and  belly;  fins 
light  olivaceous;  stomach  and  peritoneum  dark  chestnut  brown. 

Type.— Ce^t.  No.  74139,  U.S.N.M.,  27.2  cm.  long,  taken  with  a 
beam  trawl  at  station  5609  Gat.  00^  11'  00"  S.;  long.  121^  16'  00'^ 
E.),  in  the  Oulf  of  Tomini,  Celebes,  at  a  depth  of  1,092  fathoms,  on 
a  bottom  of  green  mud. 

Genus  BASSOZETUS  Gill. 

BASSOZBTUS  ROBITSTUS  Smltti  and  lUdcUflt,  imw  spwlat. 

Plate  11,  fig.  3. 

Dorsal  120;  caudal  9;  anal  102;  ventrak  1;  pectorals  25. 

Head  4.67  (5.14  in  total  length),  its  depth  nearly  twice  its  breadth, 
about  0.85  its  length,  large,  compressed,  depressed  anteriorly,  strongly 
arched  posteriorly,  bones  soft  and  cavernous,  a  prominent  inter- 
narial  ridge,  and  a  ridge  near  each  side  of  interorbital  space,  these 
slightly  diverging  posteriorly,  separated  by  a  deep  concavity,  with 
a  smaller  concavity  lying  between  ridges  and  eyes  (in  life  these  con- 
cavities were  probably  much  less  distinct),  a  distinct  prominence 
above  and  behind  each  eye;  body  robust  anteriorly,  tapering  regu- 
larly, greatest  depth  5.45  (6  in  total  length);  eye  10  in  head,  2.64  in 
snout,  small,  elliptical-oval;  snout  3.78,  somewhat  swollen,  as  broad 
as  interorbital,  not  projecting  beyond  mouth;  mouth  large,  oblique, 
lower  jaw  included,  its  tip  when  closed  fitting  into  a  toothless  space 
between  intermaxillary  bands  of  teeth;  maxiUcoy  1.84,  with  a  deep 
groove  posteriorly,  dilated  behind  to  nearly  twice  diameter  of  eye, 
extending  2  eye  diameters  beyond  vertical  from  posterior  margin  of 
eye,  posterior  margin  sinuous,  upper  margin  concealed  under  ex- 
panded suborbital;  teeth  small,  sharp,  in  broad  bands  on  jaws^ 
vomer,  and  palatines;  band  on  vomer  broadly  yy-shaped,  each  arm 
being  bent  with  the  convexity  inward;  tongue  large,  broad  and 
pointed,  margins  thin,  tip  reaching  within  slightly  more  than  an  eye 
diameter  of  tip  of  mandible;  opercular  spine  very  feeble,  broad,  flat, 
covered  with  skin  not  extending  as  far  backward  and  not  nearly  as 
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distinct  as  in  JS.  eompreasus;  preopercle  unarmed,  broadly  rounded, 
its  upper  margin  oblique;  both  opercle  and  preopercle  with  radiating 
striffi;  pseudobranchisB  consisting  of  two  short,  thick,  filaments;  gill 
filaments  short,  12  well  developed  gill-rakers  on  lower  arch,  the 
longest  1.4  times  diameter  of  eye;  no  pyloric  coeca;  scales  small, 
deciduous,  covering  head  and  body,  and  fleshy  bases  of  dorsal  and 
anal;  about  32  scales  in  a  series  from  origin  of  anal  to  dorsal  (the 
scales  are  lost,  but  appear  to  have  been  smaller  than  in  other  de- 
scribed forms) ;  lateral  line  indistinguishable. 

Dorsal  and  anal  continuous  with  the  caudal;  dorsal  origm  close 
to  head,  its  distance  from  tip  of  snout  4.95  (5.46  in  total  length); 
caudal  narrow,  elongate,  pointed;  origin  of  anal  about  0.66  length 
of  head  behind  base  of  lower  pectoral  rays,  its  distance  from  tip  of 
snout  2.77  (3.05  in  total  length);  ventrals  simple,  1.20  in  head,  tips 
reaching  to  vent,  bases  close  together,  behind  tip  of  humeral  sjrm- 
physis;  pectorals  simple,  about  1.63  in  head. 

Color  in  alcohol:  Back  and  sides  of  body  buff;  belly  with  dusky 
black  shades;  head  gray,  blackish  underneath;  opercles,  branchi- 
ostegals  and  Ups  blackish;  fins  dusky;  inside  of  mouth  grayish;  in- 
side of  gill-coverings  and  peritoneum  dark  chestnut  brown;  fins 
dusky;  marginal  portion  of  jdorsal  and  anal  darker  than  basal  portion. 

Type. — Cat.  No.  74140,  U.S.N.M.,  36  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5349  Qat.  10^  54'  00"  N.;  long.  118°  26'  20" 
E.),  in  Palawan  Passage,  at  a  depth  of  730  fathoms,  on  a  bottom  of 
coral  and  sand. 

In  this  species  the  scales  are  smaller,  the  ventrals  longer,  the  body 
more  robust,  opercular  spine  weaker  and  coloration  Ughter  than  in 
the  type  of  B.  compressus  Gtinther.  His  example,  5.5  inches  long, 
taken  at  station  205,  Philippine  Islands,  had  longer  ventrals  as  in 
robustus  and  may  have  been  this  species. 

BASSOZBTUS  BLONOATUS  Smltti  and  RadcttllB.  new  ipMiet. 
Plate  11,  fig.  4. 

Dorsal  118;  caudal  10;  anal  102;  ventrals  1;  pectorals  22. 

Head  5.43  (5.86  in  total  length),  its  depth  less  than  twice  its 
breadth  about  0.75  its  length;  compressed,  depressed  anteriorly, 
arched  posteriorly,  bones  soft  and  cavernous;  ridges  on  head  promi- 
nent, arranged  as  in  rohuatus;  body  slender,  compressed,  elongatcj 
tapering  regularly,  greatest  depth  7.41  (8  in  total  length);  eye  12.1 
in  head,  2.64  in  snout,  small,  elliptical-oval;  snout  4.55,  swollen, 
slightly  broader  than  interorbital,  not  projecting  beyond  mouth; 
mouth  large,  oblique,  lower  jaw  included;  maxillary  1,91,  hollowed 
out  and  dilated  posteriorly,  its  greatest  breadth  equal  to  its  projec- 
tion beyond  vertical  from  posterior  margin  of  eye,  more  than  twice 
diameter  of  eye,  slipping  for  nearly  its  entire  breadth  xmder  expanded 
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suborbital  bones;  teeth  small,  sharp,  in  broad  bands  on  jaws,  vomer 
and  palatines;  band  on  vomer  similar  to  that  in  B.  robustua,  except 
that  the  head  of  the  vomer  projects  downward  much  more  strongly; 
tongue  not  aa  broad  aa  in  roImstuSf  margins  rounded,  tip  pointed, 
its  distance  from  tip  of  mandible  1.7  times  diaiheter  of  eye;  opercular 
spine  feeble,  covered  with  skin,  extending  nearly  to  tip  of  opercular 
flap;  preopercle  unarmed,  more  evenly  rounded  than  in  rdbustus; 
pseudobranchisd  consisting  of  2  short  filaments;  gill-filaments  veiy 
short;  16  long,  well-developed  gill-rakers  on  lower  arch,  the  longest 
1.7  times  diameter  of  eye;  pyloric  coBca  absent;  scales  large,  deciduous,  - 
covering  head  and  body  and  fleshy  bases  of  dorsal  and  anal;  it  is 
impossible  to  determine  accurately  their  number,  but  there  appear  to 
have  been  between  16  and  20  between  origin  of  anal  and  dorsal; 
lateral  line  indistinguishable. 

Dorsal  and  anal  continuous  with  the  caudal;  dorsal  origin  dose  to 
head,  its  distance  from  tip  of  snout  5.63  (6.08  in  total  length) ;  caudal 
very  narrow  and  elongate;  origin  of  anal  about  0.7  length  of  head 
behind  base  of  lower  pectoral  rays,  its  distance  from  tip  of  snout  3.10 
(3.33  in  total  length) ;  ventrals  simple,  about  1.90  in  head,  bases  close 
together  behind  tip  of  humeral  symphysis;  pectorals  about  1.90. 

Color  in  alcohol:  Body  hair  brown,  booming  blackish  on  belly; 
head  plumbeous,  blackish  underneath,  darkest  on  opercles,  branchi- 
ostegfds  and  lips;  fins  dusky;  inside  of  mouth  grayish;  inside  of  gill- 
covering  and  peritoneum  dark  chestnut  brown;  stomach  brownish^ 

Ty2>6.— -Cat.  No.  74141,  U.S.N.M.,  4S  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5608  Qat.  O""  08'  00"  S. ;  long.  121°  19'  00"  E.), 
in  the  Gulf  of  Tomini,  Celebes,  at  a  depth  of  1,089  fathoms,  on  a 
bottom  of  gray  mud. 

This  species  differs  from  B.  rohustua  in  the  feebler  bony  structure 
of  the  head,  the  slenderer,  more  elongate  body,  larger  scales,  and 
greater  prominence  of  the  vomer,  smaller  tongue,  smaller  eye, 
shorter  ventrals,  and  darker  coloration. 

MASTIGOPTERUS  Smith  and  Radcliffe,  new  genus. 

Body  mixoniform,  tapering  gradually  into  the  long,  slender  tail; 
head  large,  thick,  with  large  sinuses  and  pores;  bones  of  head  heavy, 
firm;  jaws  nearly  equal;  teeth  in  narrow  villiform  bands  in  jaws  and 
on  vomer,  in  broad  bands  on  palatines;  pseudobranchisd  absent;  10 
well-developed  gill-rakers  on  first  arch;  branchiostegals  8;  pyloric 
cceca  rudimentary;  operculum  armed  with  a  thin,  flat,  triangular 
spine,  nearly  concealed  by  scales;  dorsal  fin  higher  than  anal;  caudal 
fin  elongate,  of  few  rays  on  a  very  narrow  base;  pectoral  fins  of  10 
rays,  greatly  produced,  more  than  half  total  length,  basal  portion 
narrow,  constricted,  thickened,  distal  portion  filamentous,  the  rays 
more  or  less  separated;  ventral  filaments  long,  each  composed  of  2 
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nearly  equal  rays  divided  nearly  to  base;  scales  small,  cycloid,  coyer- 
ing  head  and  body;  lateral  line  indistinguishable. 

Type  of  (he  genua. — Maatigoptervs  imperaioTf  new  species. 

MASnoOPTBRUS  IMPBRATOR  Smltti  and  Radclttte,  nsw  ipadet. 
Plate  12,  fig.  1. 

Dorsal  142;  caudal  6;  anal  130;  ventrals  2;  pectorals  11. 

Head  5.42  (6.01  in  total  length),  massive,  arched  posteriorly,  large 
sinuses,  more  or  less  covered  with  transparent  membrane,  on  infrar 
orbital,  mandible,  and  preopercle;  a  row,of  small  pores  extending  over 
nape,  another  from  upper  angle  of  operculum  to  upper  margin  of  eye, 
3  pores  on  posterior  part  of  interorbital;  2  large  pores  between  anterior 
and  2  smaller  ones  between  posterior  nostrils;  greatest  breadth  of 
head  1.4  in  its  depth;  body  robust,  compressed  posteriorly,  tapering 
into  a  long,  filamentous  tail,  greatest  depth  5.54  (6.15  in  total  length) ; 
eye  7.42,  moderate,  elliptical-oval,  high,  directed  slightly  upward; 
snout  3.95,  broad,  little  depressed,  evenly  rounded,  not  projecting 
beyond  mouth;  mouth  large,  oblique,  lower  jaw  included;  majdllary 
1.82,  strong,  reaching  an  eye-diameter  beyond  vertical  from  posterior 
margin  of  eye,  posterior  end  expanded,  1.5  times  as  long  as  eye,  lower 
angle  loiiger,  acute;  teeth  small,  viUiform,  in  very  narrow  bonds  on 
jaws  and  vomer,  the  vomerine  patch  crescent-shaped;  band  on  right 
palatine  bone  nearly  0.5  as  broad  as  long,  broadest  at  the  middle, 
anterior  end  broadly  truncate;  patch  on  left  palatine  with  its  inner 
margin  strongly  convex  and  with  a  deep  incision  near  anterior  end; 
interorbital  3.30,  broad  flattened,  2.25  times  eye;  nareal  apertures 
large;  opercle  armed  with  a  thin,  flat  triangular  spine;  preoperculum 
rounded,  angle  and  horizontal  margin  with  minute  serrations;  pseudo- 
branchisB  absent;  gill-filaments  short;  gill-rakers  4  +  15,  10  on  lower 
limb  prolonged,  the  longest  nearly  equal  to  eye;  traces  of  several 
small,  rudimentary  pyloric  coeca;  scales  small,  deciduous,  covering 
head  and  body,  and  basal  portions  of  dorsal,  anal,  and  pectoral, 
about  45  in  a  row  from  origin  of  anal  to  dorsal;  lateral  line  indistin- 
guishable. 

Dorsal  and  anal  continuous  with  the  caudal;  dorsal  fin  much 
higher  than  the  anal,  the  longest  as  long  as  snout  plus  eye;  dorsal 
origin  above  base  of  pectoral,  its  distance  from  tip  of  snout  4.68 
(5.20  in  total  length) ;  caudal  fin  of  few  rays  on  a  very  narrow  base 
longest  rays  more  than  0.5  as  long  as  head;  origin  of  anal  from  tip 
of  snout  2.65  (2.94  in  total  length),  its  rays  shorter  than  those  of  the 
dorsal;  ventrals  bifid,  inner  ray  slightly  longer,  1.25  times  as  long 
as  head,  its  tip  reaching  to  vent;  pectorals  narrow  at  base,  greatly 
produced,  basal  portion  stiffened,  the  rays  closely  bound  together, 
distal  portion  whip-like,  the  rays  more  or  less  separated,  the  longest 
more  than  3.5  times  as  long  as  head,  1.48  (1.65  in  total  length). 
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Color  in  alcohoh  Body  light  clay,  grayish  white  beneath  scales; 
top  of  head  pearl  gray,  cheeks  and  lips  6cni  drab;  opercle  with 
blackish  shades  underneath;  branchiostegals,  inside  of  gill-cavity,  and 
peritoneum  dark  seal  brown;  caudal,  posterior  rays  and  margin  of 
anterior  rays  of  dorsal  and  anal  clove  brown,  outer  pectoral  rajrs 
dusky,  remainder  of  fins  body  color. 

Type.— Chi.  No.  74142,  U.S.NJM.,  63.6  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6495  Oat.  9°  06'  30"  N.;  long.  125°  00' 
20"  E.),  between  Leyte  and  Mindanao,  at  a  depth  of  976  fathoms, 
on  a  bottom  of  gray  mud. 

MASnOOPTBRUS  PILSTOR  Smith  and  Raddiffe,  new  ipedM. 
Plate  12,  fig.  2. 

Dorsal  131;  caudal  6;  anal  115;  ventrals  2;  pectorals  11. 

Head  6.86  (6.51  in  total  length),  dorsal  outline  relatively  straight, 
very  large  sinuses  on  infraorbital,  preopercle,  and  mandible;  pores 
on  top  of  head  small,  arranged  as  in  imperator;  greatest  breadth  of 
head  two-thirds  of  its  depth;  body  compressed,  tapering  into  a 
long,  slender  tail,  greatest  depth  6.51  (7.24  in  total  length);  eye 
5.36,  large,  elliptical-oval,  lateral;  snout  3.93,  low,  rather  pointed, 
not  projecting  beyond  mouth;  mouth  lai^e,  slightly  oblique;  maxil- 
lary 1 .73  extendii]^  0.6  an  eye  diameter  beyond  vertical  from  posterior 
mai^  of  eye,  posterior  end  somewhat  expanded,  its  breadth  equal 
to  diameter  of  eye;  teeth  small,  villiform,  in  narrow  bands  on  jaws 
and  vomer,  vomerine  patch  f|-^haped;  palatine  bands  broad,  a^  in 
imperaioTj  inner  margin  anteriorly  incised;  tongue  thick  and  fleshy; 
interorbital  3.28,  flattened,  about  1.6  times  eye;  opercle  armed  with 
a  very  thin  flat  spine,  concealed  by  scales  covering  opercle;  pre- 
operculum  unarmed;  pseudobranchisd  absent;  gill-filaments  very 
short;  gill-rakers  6  +  15,  10  on  lower  arch  prolonged,  slender,  the 
longest  about  three-fourths  diameter  of  eye;  pyloric  coBca  small, 
rudimentary;  scales  small,  somewhat  deciduous,  covering  head  and 
body,  and  basal  portions  of  dorsal,  anal  and  pectoral,  between  40  and 
46  in  a  row  from  origin  of  anal  to  dorsal ;  lateral  line  indistinguishable. 

Dorsal  and  anal  continuous  with  the  .caudal;  dorsal  high,  the 
longest  rajrs  slightly  greater  than  snout  plus  eye;  origin  of  dorsal 
above  base  of  pectoral,  its  distance  from  tip  of  snout  6.48  (6.10  in 
total  length);  ventrals  bifid,  tips  filamentous,  the  inner  longer,  1.26 
times  as  long  as  head,  its  tip  reaching  vent;  pectorals  narrow,  similar 
in  form  to  those  of  imperoior,  longest  ray  about  4.5  times  as  long  as 
head. 

Color  in  alcohol:  Clay,  grayish-white  underneath  scales;  cheeks, 
lips  and  pectorals  6cru  drab;  opercle  with  blackish  shades  under- 
neath; caudal,  posterior  rays  and  margin  of  anterior  rays  of  dorsal 
and  anal  clove  brown;  peritoneum  dark  seal  brown. 
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Type.— Cat.  No.  74143,  U.S.N.M.,  38.4  cm.  in  length,  taken  with 
a  beam  trawf  at  station  6628  Gat.  00''  28'  30"  S.;  long.  127''  45' 
00"  E.),  in  Patiente  Strait,  at  a  depth  of  1,291  fathoms,  on  a  bottom 
of  gray  mud. 

This  species  is  distinguished  from  imperator  by  the  slenderer  form  of 
head  and  body,  more  conspicuous  sinuses  and  pores  on  head,  larger 
eye  and  correspondingly  narrower  interorbital,  less  deeply  bifid 
Tentrals,  longer  pectorals  and  fewer  rays  in  the  dorsal  and  anal. 

Genus  GLYPTOPHIDIUM  Alcock. 

OLTPTOPmDIUM  LUCIDUM  Smltti  and  lUdcUfle,  iMW  fpedM. 

Plate  12,  fig.  3. 

Dorsal  118;  caudal  11;  anal  100;  ventrals  1;  pectorals  24. 

Head  4.73  (4.95  in  total  length),  large  compressed,  subquadrate  in 
cross-section,  somewhat  arched  posteriorly,  cavernous,  with  thin, 
well  marked  crests  as  in  species  of  the  macrourid  genus  Hyraeno- 
cephalus;  body  compressed,  tapering  into  a  long  slender  tail;  greatest 
depth  5.60  (5.75  in  total  length) ;  eye  3,  large,  elliptical-oval,  orbital 
rims  greatly  expanded;  snout  4.04  in  head,  1.36  in  eye;  1.24  in  in- 
terorbital, short,  blunt,  depressed,  with  a  distinct  median  ridge; 
mouth  large,  oblique,  lower  jaw  included;  maxillary  1.86,  barely 
reaching  vertical  from  posterior  margin  of  eye,  slipping  under  ex- 
panded suborbital;  bands  of  small  villiform  teeth  on  jaws,  vomer, 
and  palatines;  vomerine  patch  fi-^l^^P^d?  interorbital  3.32,  broad, 
flattened;  opercle  armed  with  a  weak  spine;  preopercle  with  2  small 
spines  near  angle;  pseudobranchise  represented  by  about  10  short 
filaments;  gill-filaments  short;  gill-rakers  5  +  20,  the  longest  less  than 
0.33  diameter  of  eye;  about  6  short  rudimentary  appendages  around 
pylorus;  scales  small,  cycloid,  more  persistent  than  in  0.  argerUeum; 
the  frilled  and  crested  bones  of  head  apparently  scaled  in  life;  lateral 
line  indistinguishable. 

Dorsal  and  anal  continuous  with  the  caudal;  origin  of  dorsal  from 
tip  of  snout  4.76  (5  in  total  length) ;  anal  rays  shorter  than  those  of 
dorsal;  origin  of  anal  2.82  (2.95  in  total  length);  ventrals  1.72, 
longer  than  in  argenUfwm,  each  composed  of  a  simple  filament,  bases 
close  together  in  advance  of  vertical  from  insertion  of  dorsal;  pectoral 
1.50. 

Color  in  alcohol:  Body  ochraceous  buff,  with  silvery  glints  and 
dusky  punctulations  (much  lighter  than  argenteum) ;  head  and  belly 
cream  buff,  a  dusky  brown  area  at  base  of  dorsal,  dusky  coloration 
most  distinct  on  the  base  of  each  ray;  fins  light  gray,  more  or  less 
translucent;  stomach  and  long,  coiled  intestine  slate  gray. 

Type.— C^t.  No.  74144,  U.S.NJil.,  23  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5625  Gat.  00"*  7'  00"  N.;  long.  127°  28'  00"  E.), 
69077'— Proc.N.M.vol.44— 18 U 
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between  Gillolo  and  Kayoa  Islands,  Dutch  East  Indies,  at  a  depth  of 
230  fathoms,  on  a  bottom  of  gray  mud  and  fine  sand. 

With  the  exception  of  one  q>eoimen,  which  came  from  Palawan 
Passage,  all  of  our  examples  were  taken  in  the  region  of  Gillolo  Island. 
All  of  our  examples  of  0.  argenUum  are  from  the  interisland  waters 
of  the  Philippine  Archipelago,  and  are  readily  separable  from  this 
species,  having  a  much  darker  coloration,  smaller  eye,  the  frill-like 
bony  crests  of  the  head  lees  firm,  and  the  yentrals  shorter. 

OLTPTOPHmniM  OCSANIUM  SmKh  and  Radclttte,  imw  sptdat. 
Plate  12,  fig.  4. 

Dorsal  128;  caudal  9;  anal  90;  ventrals  2;  pectorals  23. 

Head  4.81  (5  in  total  length),  rather  more  pointed  and  depressed 
than  in  related  species,  crests  firmer;  body  slender,  compressed, 
tapering  into  a  slender  tail;  greatest  depth  5.94  (6.18  in  total  length) ; 
eye  3.23,  large,  broadly  elliptical-oval;  orbital  rims  expanded, 
scarcely  as  prominent  as  in  luddum;  snout  3.65  in  head,  1.13  in  eye, 
equal  to  interorbital,  rather  blunt,  median  dorsal  ridge  distinct; 
mouth  large,  oblique,  upper  jaw  overlapping  lower,  except  at  tip, 
where  the  knob  at  tip  of  mandibular  symphysis  projects  slightly; 
maxillary  1.79,  scarcely  reaching  vertical  from  posterior  margin  of 
eye,  slipping  under  expanded  suborbital;  bands  of  small  viUiform 
teeth  on  jaws,  vomer  and  palatines;  interorbital  flattened,  slightly 
concave  in  the  alcoholic  examples;  nostrils  widely  separated,  anterior 
on  anterior  margin  of  snout,  posterior  close  to  eye;  opercular  ^ine 
slender,  slightly  stronger  than  in  examples  of  luddum,  a  weak  incision 
above  angle  of  preopercle;  pseudobranchiae  represented  by  12  to  14 
short  filaments;  gill-filaments  short;  gill-rakers  long  and  slender, 
9-1-27,  the  longest  one-half  diameter  of  eye;  about  8  slender  append- 
ages around  pylorus,  better  developed  than  in  lucid/um;  scales  small, 
cycloid,  deciduous;  lateral  line  indistinguishable. 

Dorsal  and  anal  continuous  with  the  caudal;  the  dorsal  more 
anterior  in  its  insertion  than  in  luddum,  its  distance  from  tip  of  snout 
5.46  (5.68  in  total  length);  anal  rays  much  shorter  than  those  of 
dorsal;  distance  of  anal  from  tip  of  snout  2.52  (2.62  in  total  length); 
ventrals  consisting  of  2  slender  rays  divided  nearly  to  base,  inner  ray 
longest,  2.20  in  head,  bases  close  together  in  vertical  from  origin  of 
dorsal;  pectoral  1.62. 

Color  in  alcohol :  Body  raw  sienna,  darkest  dorsally ;  head  and  belly 
somewhat  lighter  with  silvery  reflections;  fins  grayish,  rajrs  punctu- 
late  with  darker,  especially  the  distal  portion  of  anterior  dorsal  rays; 
gill-rakers  and  lining  of  gill-chamber  adjacent  to  gills  seal-brown;  on 
gill-chamber  this  is  margined  with  silvery;  peritoneum  seal-brown; 
stomach  and  intestine  dark  clove-brown. 
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Type.— Cat.  No.  74146,  U.S.N.M.,  21  cm.  in  length,  taken  ^th  a 
beam  trawl  at  station  5444  Gat.  12^43'61''N.;  long.  124°  58' 50"  E.), 
in  the  Pacific  Ocean  north  of  Samar,  at  a  depth  of  308  fathoms,  on  a 
bottom  of  green  mud. 

The  collection  contains  2  other  examples,  1  from  station  52&8, 
Batangas  Bay,  Luzon,  at  a  depth  of  140  fathoms,  and  1  from  station 
5331,  west  coast  of  Luzon,  at  a  deptli  of  178  fathoms. 

This  species  is  distinguished  from  t^e  other  Philippine  forms  in 
having  the  rentrals  bifid.  It  appears  to  be  more  dosely  related  to 
0.  macropns  of  Alcock,  from  which  it  is  diBtingQiBhed  by  the  much 
shorter  ventral  filaments,  these  being  only  about  0.5  as  long  as  head 
(in  macropuSf  Alcock  states  that  their  length  is  an  .eye  diameto: 
longer  than  head,  and  Brauer  gives  them  as  1.5  to  2  times  the  length 
of  the  head),  and  by  the  larger  number  of  pseudobranchial  filaments, 
12  to  14  (5  to  8  in  rrMcropiLa).  The  snout  is  longer  and  the  inter- 
<Hrbital  narrower  than  in  Brauer's  examples  of  maenrpua. 

Ganus  IJ^MPROGRAMMUS  Alcock. 

LAMFROORAMMUS  lEACROPTBRtm  Smtth  and  BtrtcIOt,  otw  ipMiet. 

Plate  13,  fig.  1. 

Dorsal,  120;  anal,  103;  caudal,  9;  pectoral,  21. 

Head  4.77  (5.05  in  total  length),  compressed,  nearly  as  deep  as 
long,  covered  by  thin  scales  and  by  mucous  channels  under  the  skin, 
the  scales  more  persistent  than  in  niger;  body  deep,  much  com- 
pressed, greatest  depth  5  (5.28  in  total  length);  eye  7.30  in  head, 
2.03  in  snput,  2.10  in  interorbital,  lateral,  subcircular,  orbital  bones 
lees  prominent  than  in  mger;  snout  3.00,  broad,  blunt,  depressed, 
not  projecting  beyond  mouth;  mouth  lai^,  oblique,  lower  jaw  in- 
cluded; maxillary  1.86,  long^  than  in  niger ,  reaching  nearly  an  eye- 
diameter  beyond  vertical  from  posterior  margin  of  eye,  its  upper 
and  hinder  edges  concave,  its  greatest  breadth  1.35  times  diameter 
of  eye;  bands  of  villiform  teeth  on  jaws,  vomer,  and  palatines,  those 
on  intermaxillary  broad,  those  on  mandible  somewhat  narrower, 
especially  anteriorly,  but  broader  than  in  rnger;  vomerine  patch 
y^-shaped,  broader  than  in' niger,  especially  at  the  head  of  the  vomer; 
interorbital  3.49,  convex,  narrower  than  in  other  forms;  nareal  aper- 
tures smidl,  close  together;  opercle  armed  with  a  thin,  flat  spine,  all 
except  the  tip  concealed  by  skin;  preoperde  with  a  slight  emargina- 
tion  near  the  angle  as  in  niger;  no  psoudobranchisB;  gill-filaments 
short;  gill-rakers  3  +  15,  well  developed,  flattened,  longest  nearly 
equal  to  diameter  of  eye;  2  short,  stout  rudiments  of  pyloric  cosca; 
scales  small,  cydoid,  without  radiating  stri®  (differing  in  this  respect 
from  niger)f  covering  head  and  body  and  bases  of  dorsal,  anal,  and 
pectorals;  lateral  line  inconspicuous,  not  as  wide  as  eye,  the  inner 
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plate-like  scales  much  less  distinct  than  in  other  described  forms  and 
the  band  of  small  scales  covering  plates  more  nearly  equal  in  size  to 
those  above  and  below. 

Dorsal  and  anal  continuous  with  the  caudal;  origin  of  dorsal 
slightly  in  advance  of  base  of  pectoral,  its  distance  from  tip  of  snout 
slightly  greater  than  length  of  head,  4.52  (4.78  in  total  length); 
origia  of  anal  three-fourths  of  a  liead  length  behind  base  of  lower 
pectoral  rays,  its  distance  from  tip  of  snout  2.51  (2.66  in  total  length) ; 
ventrals  absent;  pectoral  1.72  in  head,  broader,  and  having  more 
rays  than  other  described  forms. 

Ck)lor  in  alcohol:  Gove  brown,  fins  and  branchiostegal  membranes 
somewhat  darker;  inside  of  gill-covers  and  peritoneum  dark  seal 
brown. 

Type. — Cat.  No.  74146,  U.S.NJil.,  64.6  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6648  Qat.  6^  36'  00"  S.;  long.  122°  20'  00" 
E.),  in  Buton  Strait,  at  a  depth  of  669  fathoms,  on  a  bottom  of  green 
mud. 

The  greater  number  of  rays  in  dorsal,  anal,  and  pectoral;  the  firmer 
textiu*e  of  the  scaly  skin  of  head  and  body  rendering  the  crests  of 
head  and  the  enlarged  plates  of  lateral  line  much  less  conspicuous; 
the  outer  band  of  small  scales  covering  plates  scarcely  differentiated 
from  those  above  and  below;  and  the  character  of  the  teeth  distin- 
guish this  species  from  other  known  forms. 

HYPOPLEURON  Smith  and  Radcliffe,  new  genus. 

Body  slender,  elongate,  (7atefya>-like,  covered  with  small  cycloid 
scales;  head  low,  depressed,  elongate,  scaled;  teeth  on  mandible  in  a 
narrow  band,  villiform,  some  of  those  in  outer  row  somewhat  en- 
larged; a  pair  of  small  canine-like  teeth  on  either  side  of  symphysis 
of  upper  jaw,  premaxillary  band  villiform;  patch  on  vomer  fi-shaped, 
some  of  the  teeth  enlarged;  band  on  palatines  narrow  with  a  few 
enlarged  teeth;  eyes  lateral,  high;  operde  and  preoperde  unarmed. 
Vertical  fins  miited;  ventrals  very  small,  simple,  dose  together, 
situated  behind  tip  of  humeral  symphysis;  pectorals  elongate,  narrow. 
GiUs  4,  gill-filaments  wdl  devdoped,  only  3  developed  gill-rakers  on 
first  arch;  pseudobranchisd  present.  Branchiostegals  8.  Pyloric 
coeca  well  developed.  Lateral  line  broad  anteriorly,  narrowing 
posteriorly  and  disappearing  on  tail,  structurally  very  much  like 
Lamprogramnms,  possessing  the  outer  band  of  small  scales  pierced 
at  regular  intervals  by  pores,  and  an  inner  series  of  enlarged  plate- 
like scales. 

Parapophyses  of  abdominal  vertebras  broadened,  lengthened,  and 
bent  inward  at  ends  and  sides,  the  whole  forming  a  laige  bony  case  con- 
taiQing  the  air  bladder;  the  thickened  ventral  wall  of  the  latter  con- 
necting the  free  ends  of  the  parapophyses;  ribs  of  the  vertebrae  which 
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bear  the  enlarged  parapophyses  greatly  reduced,  mere  rudiments, 
the  ends  of  median  ones  coalescent  with  the  parapophyses.  The 
accompanying  photographs  are  from  the  type.  (PL  14.)  The  nearest 
approach  to  this  remarkable  development  of  the  vertebrsd  is  found  in 
the  hake  (Merhiccms),  and  two  photographs  of  the  abdominal  verte- 
brae of  Merlucdus  produdua  (Cat.  No.  26495,  U.S.N.M.)  from  Monte- 
rey, California,  are  shown  for  comparative  purposes.  (PL  15.) 
Type  of  the  genus. — Hypopleuron  caninum,  new  species. 

HYPOPLXITRGN  CAJHINUM  Smith  and  RadcUfle,  oaw  ipeciM. 
Plate  13,  fig.  2;  plate  14,  3  figs. 

Dorsal  160;  caudal  12;  anal  122;  ventrals  1;  pectorals  24. 

Head  5.12  (5.18  in  total  length),  low,  pointed,  depressed,  elongate, 
dorsal  contour  nearly  horizontal,  greatest  breadth  about  1.4  times 
greatest  depth;  body  slender,  elongate,  strongly  compressed  pos- 
teriorly, greatest  depth  8.28  (8.52  in  total  length) ;  eye  6.78  in  head, 
1.68  in  snout,  1.42  in  interorbital,  high,  lateral,  eUiptical-oval;  snout 
4.05,  depressed,  pointed;  mouth  large,  oblique,  lower  jaw  narrow, 
projecting  beyond  tip  of  upper;  maxillary  2.39,  reaching  vertical 
from  posterior  margin  of  eye,  expanded  posteriorly,  greatest  breadth 
equal  to  diameter  of  eye;  mandibular  teeth  in  narrow  bands,  small, 
villiform,  interspersed  with  a  few  slightly  enlarged  teeth  on  sides, 
premaxillary  band  of  teeth  somewhat  wider,  villiform,  a  pair  of 
small,  incurved  canine  teeth  on  anterior  margin,  vomerine  teeth 
imequal,  in  a  f|-8haped  patch;  palatine  band  narrow,  a  few  enlarged 
teeth  present;  interorbital  4.78,  broad,  flattened;  nostrils  close 
tc^ether,  anterior  circular,  with  a  raised  margin;  opercle  and  pre- 
opercle  unarmed;  pseudobranchise  present,  consisting  of  about  6 
small  filaments;  giUs  4,  a  sUt  behind  the  fourth;  gill-filaments  well 
developed,  only  3  gill-rakers  developed  on  anterior  arch;  branclii- 
ostegaJs  8;  stomach  nearly  as  long  as  head;  pyloric  coBca  well 
developed,  about  10  in  a  row  along  each  side  of  gut  adjacent  to  the 
pylorus;  the  abdominal  vertebrae  with  strongly  expanded  dipper- 
shaped  parapophyses,  extending  slightly  downward  and  outward 
as  in  MerhicciuSf  thence  inward  forming  a  bony  case  nearly  enclosing 
cavity  normally  occupied  by  air  bladder;  the  margin  of  each  para- 
pophysis  strongly  infolded,  forming  a  cup  shaped  pocket;  mesially 
the  tips  of  the  ribs  are  coalesced  with  the  parapophyses,  on  the  ninth 
vertebra  the  tip  of  the  slender  rib  is  free,  at  about  the  thirteenth  the 
rib  is  entirely  free;  the  free  ends  of  the  parapophyses  are  imited  by 
a  thick  walled  int^ument;  this  structure  as  is  the  case  in  species  of 
Merhieeiua  represents  the  ventral  wall  of  the  air  bladder  so  that  in 
eardmim  it  is  confined  within  the  bony  case  formed  by  the  expanded 
parapophyses;  scales  small,  cycloid,  somewhat  deciduous;  tip  of 
snout  and  a  narrow  area  including  nostrils  and  extending  backward 
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to  eye,  and  the  fold  at  upper  angle  of  opercular  flap,  naked;  lateral 
line  anteriorly  nearly  0.33  diameter  of  eye  in  width,  narrowing 
posteriorly,  disappearing  at  about  0.5  a  head  length  from  base  of 
caudal;  structurally  it  resembles  LamprogrammuSf  having  an  outer 
band  of  small  scales,  pierced  at  r^ular  intervals  by  pore-like  struc- 
tures, and  underneath  a  single  row  of  enlarged,  pkute-like  scales. 

Dorsal  and  anal  continuous  with  the  caudal;  origin  of  dorsal  a 
head  length  behind  tip  of  snout;  distance  of  anal  from  tip  of  snout 
2.22  (2.28  in  total  l^igth);  ventrals  short,  simple,  about  equal  to 
diameter  of  eye,  bases  close  together  inserted  behind  humeral  sym- 
physis; pectoral  1.41  in  head,  long,  narrow,  its  tip  extending  more 
than  halfway  to  origin  of  anal. 

Color  in  alcohol:  Back  and  sides  raw  umber;  belly  straw  yellow, 
punctulate  with  black  dots;  vertical  fins  similar  to  adjacent  body 
color,  punctulate  with  black,  the  black  margin  of  the  dorsal  and  anal 
widening  posteriorly  to  include  entire  fin;  pectoral  dusky. 

Type. — Cat.  No.  74147,  U.S.NJtf.,  67  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5626  Gat.  00*"  07'  30''  N.;  long.  127^  29'  00" 
E.),  near  Eayoa  Island,  Dutch  East  Indies,  at  a  depth  of  265  fathoms, 
on  a  bottom  of  gray  mud  and  fine  sand. 

There  are  two  small  examples  in  the  collection  which  appear  to  be 
referable  to  this  species,  one  22  cm.  long  from  station  5372  (150 
fathoms)  near  Marinduque  Island,  west  coast  of  Luzon,  the  seoond 
18.9  cm.  long,  from  station  5523,  between  Negros  and  Mindanao. 

The  form  and  structure  of  this  fish  indicate  that  it  is  a  very  active 
species,  not  confining  itself  to  the  bottom  regions.  The  body  is 
firm  and  the  pectorals  are  large  and  powerful.  The  exposed  ventral 
waU  of  the  air  bladder  is  thick  and  muscular,  attached  at  the  sides 
to  the  roughened  ends  of  the  parapophyses;  inside  the  bony  case  the 
wall  is  thin.  Each  of  the  hollow  parapophyses  was  filled  with  a 
dark  reddish  mass  imdoubtedly  rich  in  capillaries.  It  seems  highly 
probable  that  this  remarkable  structure  was  of  use  to  the  fish  in 
accommodating  itself  to  rapidly  changing  conditions  of  pressure. 

Genus  DIPLACANTHOPOMA  GUnther. 

In  his  description  of  the  genus  Gtlnther*  says:  *' Gills  four,  with 
lanceolate,  widely-set  gill-rakers  and  well-developed  lamins.  Fseu- 
dobranchiffi  none."  The  Philippine  species  has  small  gill-filaments, 
only  3  developed  gill-rakers  on  the  first  arch,  the  remaining  gill- 
rakers  reduced  to  small  knob-like  protuberances;  pseudobranchi» 
present,  consisting  of  2  small  filaments;  armature  of  operculum  not 
unlike  that  of  many  other  brotulids,  the  lower  plate-like  spine  being 
a  little  more  in  evidence  because  of  the  absence  of  a  covering  of 
scales,  but  not  a  true  spine  as  shown  in  the  illustration  of  the  type 

1  Deep-Sea  Fisbef ,  CkaOmger  Bpport,  1887,  p.  116. 
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of  DiplacarUhopoma;  m^gui  of  preopercle  partially  free;  dorsal  and 
anal  with  a  fleshy,  scaldess  sheath  extending  nearly  to  tips  of  rays 
anteriorly;  ventral  filaments  siinpld;  each  composed  of  2  closely 
bound  rays;  pyloric  cc3ca  indistinguishaUe;  branchiostegals  8;  head 
covered  with  a  fleshy  scaleless  skin,  with  a  few  minute,  scattered  cilia. 
Lloyd  ^  has  examined  the  tjpes  of  D.  rwers^vderaoni  and  raniceps 
of  Alcock  and  finds  pseudobranchi»  present,  represented  by  two  very 
abort,  slraider  filaments.  These  species  agree  closely  with  the  Philip- 
pine form.  If  the  characters  for  Diplamnthopoma  are  correctly 
given,  there  would  seem  to  be  no  doubt  that  these  forms  are  at  least 
subgenerically  distinct.  For  them  the  name  Sarcocara  (new  sub- 
generic  name)  is  proposed,  based  on  the  Philippine  species  herein 
described. 

DIPLACANTHOPOBCA  (SARCOCARA)  BRTmNSA  Smith  and  RAdclUIe,  now  «peciM. 

Plate  13,  fig.  3. 

Dorsal  134;  caudal  6;  anal  104;  ventrals  1;  pectorals  25. 

^ead  3.67  (3.92  in  total  length),  large,  depressed  anteriorly, 
arched  posteriorly,  covered  with  a  thick  scaleless  skin,  the  line  of 
demarcation  between  head  and  body  veiy  distinct;  body  compressed, 
elongate,  greatest  depth  4.93  (5.26  in  total  length),  eye  5.10,  elliptical- 
oval;  snout  4.40,  depressed,  slightly  longer  than  eye;  mouth  large, 
oblique,  lower  jaw  included;  maxillary  2.27,  reaching  0.4  of  an  eye 
diameter  beyond  vertical  from  posterior  margin  of  eye,  its  upper 
margin  concealed  und^  expanded  suborbital ;  bands  of  sniall  villif orm 
teeth  on  jaws,  vomer,  and  palatines,  a  few  teeth  near  symphysis  of 
upper  and  lower  jaw,  and  on  vomer  slightly  enlarged,  the  mandibular 
patch  dightly  narrower  than  that  on  intermaxillaries,  the  patch  on 
vomer  broadly  /^-shaped;  interorbital  3.64,  broader  than  eye,  flat- 
tened; anterior  nostril  with  a  collar-like  margin,  situated  close  to 
edge  of  snout,  posterior  nostril  large,  close  to  eye;  opercle  armed 
with  a  long,  slender  spine  at  angle,  a  small  spine-like  projection 
opposite  angle  of  preopercle,  these  2  diverging  opercular  spines  being 
connected  by  a  thin,  plate-like  structure;  this  structure  is  developed 
to  a  greater  or  less  degree  in  other  brotulids,  but  is  usually  much  less 
distinct,  being  covered  by  scales;  preopercle  unarmed;  pseudo- 
branchisB  consisting  of  2  small  filaments;  gill  filaments  very  short; 
3  of  the  gill-rakers  at  angle  of  arch  moderately  developed,  the  rest 
reduced  to  knob-like  protuberances;  no  pyloric  coeca;  scales  small, 
cycloid;  head  naked;  bases  of  dorsal  and  anal  concealed  in  a  thick 
scaleless  skin,  similar  to  that  covering  head;  lateral  line  rudimentaiy, 
traces  of  pores  anteriorly. 

Dorsal  and  anal  continuous  with  the  caudal;  origin  of  dorsal  over 
axil  of  pectoral,  its  distance  from  tip  of  snout  3.28  (3.51  in  total 

1  RMords  of  fhe  Indian  Mnseanii  voL  1,  pt.  1, 1897,  p.  10;  Memoln  of  the  Indian  Museum,  vol.  2,  Na 
3, 1909,  p.  165. 
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length) ;  distance  of  anal  from  tip  of  snout  2.12  (2.27  in  total  length), 
its  distance  from  base  of  lower  pectoral  rays  1.34  in  head;  ventrals 
2.22  in  head;  short,  each  consisting  of  2  closely  bound  rays;  bases  of 
ventrals  close  together,  behind  humeral  symphysis,  more  than  a 
head-length  in  advance  of  origin  of  anal;  pectoral  1.82,  narrow. 

Color  in  alcohol:  Body  Broccoli  brown;  top  and  sides  of  head  and 
fleshy  covering  of  bases  of  vertical  fins  light  chestnut;  under  side  of 
head  whitish;  inside  of  gill-cover  light  chestnut;  peritoneum  dark 
chestnut. 

Type.—CsA.  No.  74148,  U.S.N.M.,  20  cm.  m  length,  taken  with  a 
beam  trawl  at  station  6348  Gat.  10^  57'  46''  N.;  long.  118**  38'  16" 
E.),  in  Palawan  Passage,  at  a  depth  of  376  fathoms,  on  a  bottom  of 
coral  and  sand. 

Genus  GRAMMONUS  Gill. 

The  Philippine  species  which  we  have  assigned  to  this  genus  differs 
from  Sarcocara  in  having  the  body  relatively  short  and  deep,  the 
tail  not  attenuated;  the  scales  persistent,  present  on  cheeks,  opercle 
and  occiput;  no  palatine  teeth;  eyes  slightly  upturned;  a  single 
opercular  spine  visible;  preoperde  well  ossified,  with  a  broad  obtuse 
angled  point  on  its  posterior  margin;  lateral  line  distinct,  interrupted 
mesially,  the  2  parts  overlapping  the  same  vertical;  a  short  but 
broad  flap-like  appendage  on  each  side  of  the  pylorus;  dorsal  rays 
about  84;  anal  about  60. 


ORAMMOIIUS  ROBUSTUS  Smith  nd  Riiddlff*,  tb&w 
Plate  13,  fig.  4. 

Dorsal  84;  caudal  9;  anal  60;  ventrals  1;  pectorals  26;  scales 
about  14  +  24-80. 

Head  3.51  (3.87  in  total  length),  broad,  depressed  anteriorly, 
strongly  arched  posteriorly,  a  few  smaU  cilia  present;  body  short, 
deep,  compressed  posteriorly,  greatest  depth  3.82  (4.21  in  total  length) 
eye  5.70  in  head,  1.38  in  snout,  small,  circular,  dorso-lateral;  snout 
4.12,  low,  wide,  bluntly  roimded;  mouth  large,  slightly  oblique, 
lower  jaw  included;  maxillary  1.68,  extending  for  more  than  an  eye 
diameter  beyond  vertical  from  posterior  margin  of  eye,  upper  margin 
slipping  under  suborbital,  posterior  end  expanded,  truncate,  1.23 
times  diameter  of  eye;  a  narrow  band  of  villiform  teeth  on  mandible, 
a  somewhat  broader  band  of  similar  teeth  on  premaxillary,  each  arm 
of  patch  on  vomer  slightly  incurved,  palatine  teeth  absent;  inter- 
orbital  width  equal  to  snout,  broad,  flat;  opercle  armed  with  a 
rather  stout  spine,  nearly  concealed  by  a  scaly  sheath;  preoperde 
well  ossified,  a  broad  obtuse-angled  point  on  its  posterior  margin; 
pseudobranchiad  consisting  of  2  small  filaments;  gill-filaments  short; 
3  developed  gill-rakers  on  first  arch;  branchiostegals  8;  a  broad 
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flaplike  appendage  on  each  side  of  the  pylorus;  scales  small,  cycloid, 
persistent;  cheeks,  operdes,  and  occiput  covered  with  small  incon- 
spicuous scales,  rest  of  head  naked;  lateral  line  distinct,  interrupted 
in  the  middle,  the  2  parts  overlapping  the  same  vertical. 

Dorsal  and  anal  continuous  with  the  caudal,  their  bases  sheathed 
with  thin  membranous  skin;  distance  of  origin  of  dorsal  from  tip  of 
snout  2.85  (3.15  in  total  length);  caudal  narrow;  distance  of  anaj 
from  tq)  of  snout  1.80  (1.98  in  total  length);  ventrals  2.47  in  head, 
each  composed  of  2  rays  closely  united  throughout  their  length, 
bases  of  ventrals  close  together;  pectorals  1.40. 

Color  in  alcohol:  Wood-brown;  dorsal  and  anal  dusky  anteriorly, 
becoming  dark  clove  brown  posteriorly;  the  basal  portion  of  caudal 
dove  brown,  distal  portion  somewhat  lighter;  pectorals  dusky;  peri- 
toneum silvery  gray. 

2Vpc.— Cat.  No.  74149,  U.S.N Jtf.,  14.3  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5409  Oat.  W  38'  00"  N. ;  long.  124''  13'  08"  E.), 
between  Cebu  and  Leyte,  at  a  depth  of  189  fathoms,  on  a  bottom  of 
green  mud. 

Genus  CAT^TYX  GUnthor. 

The  Philippine  species  differs  from  Sarcocara  in  having  the  body 
slender,  less  attenuated,  the  head  markedly  depressed,  porous;  cheeks 
and  opercle  (and  top  of  head  posteriorly  in  the  young)  scaled;  eyes 
superior;  lower  opercular  spine  very  indistinct,  covered  with  scales; 
a  short  but  broad  flaplike  appendage  on  each  side  of  the  pylorus; 
scales  persistent;  dorsal  about  100;  anal  about  70. 

DipUicanfhopoma  squamiceps  Lloyd  ^  from  the  southeastern  coast 
of  Arabia  shotdd  be  included  in  the  genus  as  characterized  above. 

CATATTX  FLATTCBPHALUS  Smltli  nd  RitfcUll*,  imw  ipwiMk 
Plate  16,  fig.  1. 

Dorsal  98;  caudal  11;  anal  68;  ventrals  1;  pectorals  22. 

Head  4.08  (4.61  in  total  length),  long,  low-depressed,  its  width  at 
eyes  greater  than  its  depth;  outline  of  dorsal  surface  longitudinally 
very  slightly  concave,  laterally  broadly  convex;  a  series  of  large 
pores  on  lower  suborbital  region,  preopercle  and  mandible,  3  lai^e 
pores  in  a  line  between  eye  and  shoulder,  2  on  top  of  head  behind 
eye,  1  between  eyes,  and  2  in  front  of  eyes;  body  slender,  strongly 
compressed  posteriorly,  greatest  depth  6.12  (6.92  in  total  length), 
1.52  in  head;  eye  5.13,  small,  superior;  snout  4.70,  slightly  longer 
than  eye,  broad  and  bluntly  rounded;  mouth  wide,  oblique,  jaws 
subequal;  maxillary  2.45,  extending  beyond  vertical  from  posterior 
margin  of  eye,  upper  margin  slipping  under  suborbital;  small,  equal 

>  Lloyd,  Records  of  the  Indian  Muaemn,  vol.  1,  pt.  1,  1907,  p.  10;  Bliistrations  of  the  Zoology  of  the 
ir,  Fishesi  pL  42,  fig.  2, 3a,  1908,  and  Memoirs  of  the  Indian  Moaeimi,  voL  3,  No.  8, 1908,  p.  Itf. 
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villiform  teeth  in  bands  on  jaws,  vomer,  and  palatine;  vomerine 
patch  broadly  A-^^haped;  interorbital  8.06,  very  narrow  and  flat; 
anterior  nostril  tubular,  on  anterior  margin  of  snout,  posterior  larger, 
near  eye ;  opercle  armed  with  a  long  slender  spine,  preoperde  unarmed ; 
pseudobranchi»  consisting  of  2  small  filaments;  gill-filaments  short; 
3  of  the  gill-rakers  at  angle  of  arch  moderately  developed,  the  others 
reduced  to  knoblike  protuberances,  as  in  Z>.  (Sarcocara)  hrunnea; 
pyloric  cooca  two,  short  and  thick,  one  on  either  side  of  the  pylorus; 
ovaries  large,  fusiform,  the  wall  thin  and  translucent;  scales  of 
moderate  size,  26  in  a  row  from  origin  of  anal  to  dorsal;  cheek  and 
operde  scaled,  those  on  post-orbital  part  of  head  iq>parently  lost 
with  age;  traces  of  rudimentary  pores  parallel  with  the  back  to  a 
point  above  vent,  thence  along  middle  of  side  to  base  of  caudal; 
branchiostegals  8. 

Dorsal  and  anal  continuous  with  the  caudal,  origin  of  dorsal 
behind  axil  of  pectoral,  its  distance  from  tq>  of  snout  3  (3.21  in 
total  length);  origin  of  anal  slightly  nearer  tip  of  snout  than  tip  of 
caudal;  ventrals  2.17,  each  consisting  of  2  closely  bound  rays, 
bases  close  together  behind  hiuneral  symphysis,  much  more  than  a 
head  length  in  advance  of  origin  of  anal;  pectoral  1.86,  narrow. 

Color  in  alcohol:  Clay,  the  dark  coloration  of  the  peritoneum  and 
lining  of  the  gill-cavity  showing  through  on  belly  and  opercle; 
peritoneum  brownish  black. 

Type. — Cat.  No.  74160,  U.S.N.M.,  13  cm.  in  length,  taken  with  a 
beam  trawl  at  station  6618  Gat.  00''  37'  00"  N.;  long.  127*"  16'  00" 
E.),  in  Molucca  Passage,  at  a  depth  of  417  fathoms,  on  a  bottom  of 
gray  mud. 

The  type  is  a  gravid  female.  The  eggs  are  lai^e  and  are  contained 
m  a  large  cigar-shaped  capsule. 

IHplacanthopama  squamiceps  Lloyd  is  very  similar  to  this  species. 
It  differs  in  having  the  head  slightly  longer,  fewer  rays  in  the  pectoral, 
and  (if  his  figure  is  correct)  ventrals  bifid,  scales  larger,  and  origin  of 
anal  much  nearer  tip  of  caudal  than  tip  of  snout. 

There  is  one  other  example  in  the  coUectiiHi  7.8  cool  in  length 
from  station  6616  (700  fathoms),  off  northern  Mindanao.  It  has 
the  top  of  the  head  scaled,  as  in  aguamiceps;  the  origin  of  the  anal 
slightly  farther  back  than  in  the  type,  but  considerably  farther 
forward  than  in  squamiceps. 

LUCIOBROTULA  Smith  and  RadclifTe,  new  genus. 

OatatyxASsB  brotulids,  having  the  ventrals  bifid,  divided  nearly 
to  base;  pyloric  coeca  absent;  head  pike-like;  scales  small,  deciduous, 
scaling  of  top  of  head  extencUng  forward  to  front  of  eyes;  eyes  small; 
fleshy  sheath  at  base  of  dorsal  and  anal  scaled. 

Type  of  (he  germs. — Luciohrotvla  bartschif  new  species. 
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LUCIOBROTaLA  BART8CHI  Smiii  and  BadottSab  mtm  wp&tktu 
Plate  16,  fig.  2. 

Dorsal,  85;  caudal,  13;  anal,  68;  ventrals,  2;  pectorals,  25. 

Head  4.40  (4.73  m  total  length),  long,  depressed,  pike-like,  porous, 
dorsal  contour^line  slightly  concave;  body  relatively  short,  com- 
pressed, not  markedly  attenuated  posteriorly,  greatest  depth  5.90 
(6.34  in  total  l«:^th);  eye  small,  dorso4ateral,  7.85  in  head,  1.78  in 
snout,  1.28  in  interorbital;  snout  4.40,  pointed,  not  projecting 
beyond  mouth,  mouth  large,  oblique,  lower  jaw  included;  majdllary 
1.96,  reaching  for  more  than  an  eye-diameter  beyond  vertical  from 
posterior  margin  of  eye,  posterior  end  expanded,  1.5  times  as  broad 
as  eye,  anterior  upper  margin  slipping  under  expanded  suborbital; 
bands  of  small  viUiform  teeth  on  jaws,  vomer,  and  palatines,  vom- 
erine patch  broadly  fi-shaped;  interorbital  6.12,  flattened;  nostrils 
small,  rather  close  together;  opercle  armed  with  2  spines  as  in 
Sarcocaraf  the  lower  one  rather  inconspicuous;  preopercle  unarmed; 
pseudobranchiad  present,  represented  by  2  small  filaments;  gills  4,  a 
long  slit*  behind  the  fourth;  gill-filaments  relatively  short;  only  3 
developed  gill-rakers  on  anterior  arch;  pyloric  coeca  absent;  scales 
small,  deciduous,  covering  body,  cheeks,  opercles,  and  top  of  head 
to  front  of  eyes,  apparently  about  10  scales  from  origin  of  dorsal  to 
and  including  lateral  line,  about  33  from  anal  to  lateral  line;  lateral 
line  indistinct,  interrupted  in  the  middle. 

Dorsal  and  anal  continuous  with  the  caudal;  dorsal  posterior  in 
its  insertion,  its  distance  from  tip  of  snout  3.23  (3.47  in  total  length); 
distance  of  anal  from  tip  of  snout  1.95  (2.09  in  total  length);  ventrals 
consisting  of  2  flattened  rays  divided  nearly  to  base,  inner  ray 
longest  1.83  in  head,  their  bases  close  together  behind  tip  of  humeral 
synq>hysis;  pectoral  1.90,  short,  broad,  acutely  roimded. 

Color  in  alcohol:  Body  pinkish-buff,  dark  grayish  on  belly,  becom- 
ing blackish  in  region  of  vent;  opercular  region  blackish;  cheek 
light  chestnut;  rest  of  head  with  a  grayish  wash;  scaly  sheath  of  the 
dorsal  and  anal  similar  in  coloration  to  the  adjacent  parts  of  body; 
fins  margined  with  blackish,  the  dark  area  widening  posteriorly; 
pectorals  grayish  at  base,  with  a  brownish  wash  distally;  ventrals 
light  brown. 

IVp«.— Cat.  No.  74151,  U.S.N.M.,  26  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5348  Qat.  lO*"  57'  45''  N.;  long.  US'"  38' 
15"  E.),  in  Palawan  Passage,  at  a  depth  of  375  fathoms,  on  a  bottom 
of  coral  and  sand. 

This  species  is  named  in  honor  of  Dr.  Paul  Bartsch,  a  member  of 
the  Albatross  Philippine  expedition  and  assistant  curator  in  the 
National  Museum. 
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Genus  BYTHITES  Reinhardt. 

The  Philippine  form  which  we  have  ajssigned  to  this  genus  dijBFers 
from  Sarcocara  in  haying  the  body  relatively  short,  the  tail  not 
attentuated;  head  high,  thick;  cheeks,  opercles,  and  occiput  covered 
with  small  inconspicuous  scales  (head  said  to  be  naked  in  type) ;  eyes 
dorso-lateral;  a  short,  thick,  flap-like  appendage  on  each  side  of  the 
pylorus;  scales  small,  subcircular,  persistent;  lateral  line  distinct, 
interrupted  mesially,  the  2  parts  overlapping  the  same  vertical;  tips 
of  clavicles  loosely  joined,  apparently  separate  below;  dorsal  76; 
anal  52.         

BTTmTBS  LBPIDOOBNTS  Smith  and  RadcUfle,  now  ipwiMk 
Plate  16,  fig.  3. 

Dorsal  76;  caudal  11;  anal  52;  ventrals  1;  pectorals  20. 

Head  3.51  (3.85  in  total  length),  large,  thick,  greatest  breadth 
nearly  equal  to  its  depth,  with  small,  scattered  cirri;  body  short, 
compressed  posteriorly,  greatest  depth  4.16  (4.57  in  total  length); 
eye  6,  small,  circular,  dorso-lateral;  snout  3.73,  rounded,  not  mark- 
edly depressed;  mouth  broad,  oblique,  lower  jaw  included;  maxil- 
lary 1.86,  extending  for  about  0.4  an  eye  diameter  beyond  vertical 
from  posterior  margin  of  eye,  nearly  concealed  by  expanded  subor- 
bital, posterior  margin  truncate,  about  as  wide  as  eye;  narrow  bands 
of  villiform  teeth  on  jaws,  vomer,  and  palatines,  each  arm  of  patch 
on  vomer  slightly  incurved;  interorbital  4.10,  broadly  convex; 
opercle  armed  with  a  single  sharp  spine;  preopercle  imarmed;  pseudo 
branchisd  consisting  of  2  small  filaments;  gill-filaments  short,  only 
3  developed  gill-rakers  on  first  arch;  branchiostegals  8;  a  broad, 
flap-like  appendage  on  each  side  of  the  pylorus;  scales  persistent; 
occiput,  cheek,  and  opercle  scaled,  rest  of  head  naked;  7  or  8  scales 
in  a  series  from  origin  of  dorsal  to  and  including  lateral  line,  17  from 
origin  of  anal  to  lateral  line;  lateral  line  interrupted  mesially,  the  2 
parts  overlapping  the  same  vertical. 

Dorsal  and  anal  continuous  with  the  caudal;  dorsal  posterior  in  its 
insertion,  its  distance  from  tip  of  snout  2.82  (3.04  in  total  length); 
distance  of  anal  from  tip  of  snout  1.68  (1.84  in  total  length);  basal 
portion  of  dorsal  and  anal  with  a  scaleless,  transparent  membranous 
sheath;  caudal  short,  pointed;  ventrals  2.05  in  head,  composed  of  2 
flattened  rays,  imited  throughout  their  length,  their  bases  close 
together  behind  himieral  symphysis;  tips  of  clavicles  loosely  joined, 
apparently  separate  at  lower  end;  pectoral  1.71. 

Color  in  alcohol:  Broccoli  brown;  belly  with  a  grayish  wash, 
becoming  nearly  black  in  front  of  vent;  vertical  fins  dusky;  paired 
fins  grayish. 

Type.— Cat.  No.  74152,  U.S.N.M.,  7.9  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5214  flat.  12^  25'  18''  N.;  long.  123''  37'  15" 
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E.),  east  of  Masbate  Island,  at  a  depth  of  218  fathoms,  on  a  bottom  of 
green  mud. 

The  characters  of  this  species  agree  quite  closely  with  those  given 
for  the  genus  Bythites,  the  main  difference  appearing  to  be  the  pres- 
ence of  scales  on  cheek,  opercle,  and  top  of  head  posteriorly.  These 
are  inconspicuous  and  might  easily  be  overlooked. 

XENOBYTHITES  Smith  and  RadclifTe,  new  genus. 

Body  relatively  short,  covered  with  small,  thin  scales.  Head  high 
depressed  anteriorly,  cheeks  and  opercles  covered  with  small,  incon- 
spicuous scales;  a  few  small  cilia  scattered  over  naked  portions  of 
head;  bones  of  skull  firm;  snout  low;  upper  jaw  very  slightly  over- 
hanging lower;  narrow  bands  of  slightly  unequal  villiform  teeth  on 
jaws  and  palatines;  patch  on  vomer  arched,  the  teeth  mainly  in  2 
rows;  eyes  lateral;  opercle  armed  with  a  slender  spine;  margin  of 
preopercle  armed  with  5  or  6  spines,  portion  between  spines  incised; 
lateral  line  inconspicuous,  interrupted  in  the  middle,  the  two  parts 
overlapping  the  same  vertical.  Branchiostegals  8;  gUl-filaments 
short;  6  developed  gill-rakers  on  first  arch;  pseudobranchisB  consist- 
ing of  2  small  filaments;  a  short,  thick,  flap-like  appendage  on  each 
side  of  the  pylorus.  Vertical  fins  imited,  dorsal  about  85,  anal  about 
72;  ventrals  absent;  tips  of  clavicles  apparently  not  imited;  pec- 
torals simple.    Species  viviparous. 

Type  ofihe  genus. — Xenohyihites  a/rmigetj  new  species. 


XBHOBTTHrrgS  ARIOOSR  BaSSBb.  nd  RitfcUll*,  MW  i 
Plate  16,  fig.  4. 

Dorsal  about  85;  caudal  8;  anal  72;  pectorals  22. 

Head  3.23  (3.47  in  total  length),  short,  depressed  anteriorly,  very 
strongly  arched  posteriorly,  considerably  deeper  than  broad,  naked 
portions  covered  with  small,  scattered  cilia ;  suborbital  porous;  body 
short,  deep,  strongly  compressed  posteriorly,  belly  decurved;  greatest 
depth  3.64  (3.90  in  total  length) ;  eye  5.50  in  head,  1.32  in  snout,  1.9 
in  interorbital,  circular,  lateral,  but  situated  close  to  dorsal  surface; 
snout  4.15,  dorsal  contour  longitudinally  very  oblique,  laterally  evenly 
rounded;  mouth  broad,  oblique,  lower  jaw  slightly  included;  maxil- 
lary 2,  extending  about  0.5  an  eye  diameter  beyond  vertical  from 
posterior  maigin  of  eye,  the  upper  margin  sUpping  imder  suborbital, 
the  posterior  end  expanded,  about  as  wide  as  eye;  bands  of  slightly 
unequal  villiform  teeth  on  jaws  and  palatines ;  patch  on  vomer  arched, 
mainly  in  2  rows;  interorbital  2.90,  broad,  slightly  convex;  opercle 
armed  with  a  single  slender  spine;  preopercle  armed  with  5  or  6  small, 
sharp  spines,  the  portion  between  spines  incised;  pseudobranchi» 
consisting  of  2  small  filaments;  gUl-filaments  short;  6  developed 
gill-rakers  on  first  arch;  branchiostegals  8;  tips  of  clavicular  bones 


Digitized  by  VjOOQiC 


174  PBOCEMDINGB  OF  THE  NATIONAL  MU8BUM.  Wl.  44. 

apparently  free;  a  broad  flap-like  appendage  on  each  side  of  the 
pylorus;  scales  persistent;  cheeks  and  opercles  covered  with  small 
inconspicuous  scales,  rest  of  head  naked;  lat^al  line  inconspicuous, 
interrupted  in  the  middle,  the  two  parts  overlapping  the  same  vertical. 

Dorsal  and  anal  continuous  with  the  caudal;   dorsal  posterior  in 
its  insertion,  its  distance  from  tip  of  snout  2.15  (2.31  in  total  length) ; 
distance  of  anal  from  tip  of  snout  1.92  (2.06  in  total  length);  caudal, 
short,  pointed;  ventrals  absent;  pectoral  2  in  head. 

Color  in  alcohol:  C!lay  color,  becoming  grayish  ventrally;  area  in 
front  of  vent  and  median  line  of  belly  black;  under  side  of  head 
cream  buflf;  fins  translucent;  peritoneimi  very  daik  seal  brown. 

Type.—CBt.  No.  74153,  U.S.N.M.,  7.6  cm.  in  length,  taken  with 
a  beam  trawl  at  station  5504  flat.  8""  36'  30''  N.;  long.  124°  36'  00" 
E.),  in  Macajalar  Bay,  Mindanao,  at  a  depth  of  200  fathoms,  on  a 
bottom  of  green  mud. 

A  second  example,  3.2  cm.  in  length,  was  taken  ai  station  5624 
(288  fathoms),  near  Makayan  Island. 

Genus  HEPHTHOCARA  Alcock. 

HBPHTHOCAKA  CRA8SICBP8  Smitli  nd  lUdcUlfo,  atw  wp&cHm. 

Plate  17,  figs.  1  and  2. 

Dorsal  about  140;  anal  about  105;  pectorals  19. 

Head  4.85  in  total  length,  very  large,  broad,  and  deep,  its  breadth 
about  0.75  its  length,  its  depth  about  equal  to  its  length;  upper 
surface  of  snout  nearly  horizontal,  nearly  on  a  level  with  upper 
margin  of  eye,  from  this  point  the  contour  line  rises  very  abruptly, 
the  posterior  part  of  head  being  much  inflated;  ventral  contour  line 
rather  deeply  convex;  bones  of  head  thin,  smooth,  covered  with  a 
thin,  scaleless,  gelatinous  integument;  body  compressed,  not  as  deep 
as  head,  tapering  to  a  long  slender  filament;  eye  6.44  in  head,  1.78 
in  snout,  2.33  in  interorbital,  small,  circular,  the  membrane  bones 
surrounding  it  projecting  rather  strongly;  snout  3.62,  short,  blunt, 
broader  than  long,  depressed;  mouth  very  broad  and  oblique,  low^ 
jaw  included,  its  tip  coterminous  with  incised  toothless  margin  of 
upper  jaw  lying  between  ends  of  premaxillaries;  maxillary  1.87,  all 
except  the  lower  posterior  margin  concealed  by  suborbital,  reaching 
about  0.5  an  eye-diameter  beyond  vertical  from  posterior  margin  of 
eye;  a  narrow  band  of  small,  imequal  teeth  with  incurved  tips  on  man- 
dible; a  broad  band  of  villiform  teeth  on  premaxillaries;  teeth  on 
vomer  and  palatines  in  very  narrow  bands;  nostrils  very  large  and 
conspicuous,  the  diameter  of  the  aperature  of  posterior  nostril  being 
0.5  as  long  as  eye;  interorbital  2.76,  broad,  flattened;  opercle  armed 
with  a  rather  weak  spine;  preopercle  unarmed;  pseudobrandtdfld 
rudimentary;  giU-filaments  very  short;  gill-rakers  4  +  17,  3  near  the 
angle  about  as  long  as  eye,  the  others  short,  little  produced;  pylorio 
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coBca  absent;  lateral  line  indistinguishable;  scales  small,  cycloid, 
deciduous,  about  22  from  <mgin  of  anal  to  dorsal. 

Dorsal  and  anal  continuous  with  the  caudal;  origin  of  dorsal  from 
tip  of  snout  4.10  in  total  length;  caudal  very  Icmg  and  narrow  (broken 
in  the  tjrpe);  origin  of  anal  from  tip  of  snout  2.67;  yentrals  absent; 
pectoral  2.07,  longer  than  snout  plus  eye. 

Color  in  alcohol:  Body  russet,  becoming  dusky  black  on  belly; 
the  thin  outer  skin  of  head  and  fins  dove  brown ;  inside  of  gill-chamber 
and  peritoneum  dark  clove  brown. 

Type.— Cat.  No.  74164,  U.S.N.M.,  about  28  cm.  m  length,  taken 
with  a  beam  trawl  at  station  5647  Oat.  5^  34'  00''  S.;  loi^.  122^  18' 
15"  E.),  in  Buton  Strait,  at  a  depth  of  519  fathoms,  on  a  bottom  of 
green  mud. 

This  species  appears  to  be  distinct  from  the  pooriy  described  and 
figured  H.  sknum  of  Alcock. 

Family  CARAPIDiE. 

The  types  of  Swyderidia  Gilbert  and  Pyramodon  (herein  described) 
appear  to  have  more  characters  in  common  with  CarafM  Rafinesque 
than  with  t^e  type  of  Lyeodapus  (Gilbert,  and  in  our  opinion  belong  in 
this  family. 

PYRAMODON  Smith  and  Radclifre,  new  genus. 

This  genus  is  distinguished  from  Svyderidia  by  the  presence  of 
ventral  filaments;  by  the  position  of  the  vent  and  the  origin  of  anal, 
which  are  farther  cephalad  under  anterior  dorsal  rays,  slightly  bdiind 
vertical  from  axil  of  pectoral;  by  the  shorter  and  deeper  body;  and 
by  the  larger,  more  nearly  horizontal  mouth. 

The  type  of  Echiodon  Thompson  is  slenderer,  more  elongate,  with- 
out ventral  filaments,  and  without  fang-like  canines  on  the  vomer. 

Type  of  the  germs. — Pyramodon  ventraiiSf  new  species. 


PTRAMODON  VBHTRALIS  Smith  and  RudcOffe,  now  i 
Plate  17,  fig.  3. 

Doisal  about  140;  anal  about  140;  caudal  4;  ventrals  1;  pecto* 
rals  26. 

Head  6.43  in  total  length,  pointed,  compressed,  arched,  a  slight 
concavity  in  upper  profile  above  eye,  posterior  line  of  occiput  midway 
between  middle  of  eye  and  origin  of  dorsal;  body  deep,  compressed, 
produced  into  a  long  slender  tail,  less  attenuated  than  in  Sn/yderidia 
eanina;  greatest  body  depth  6.76  in'  total  length;  eye  4.84,  large, 
subcircular;  snout  equal  to  eye,  low,  narrow,  laterally  convex; 
mouth  large,  not  as  oblique  as  in  S.  cavina,  upper  jaw  overlapping 
lower  except  at  tip;  maxillary  1.70,  extending  0.83  of  an  eye  diame- 
ter beyond  vertical  from  posterior  margin  of  eye,  channel  on  outer 
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face  posteriorly  shallower  than  in  8.  cardna;  a  median  row  of  small 
canine-like  teeth  on  sides  of  mandible  and  a  short  inner  and  outer 
row  of  smaller  teeth  anteriorly;  a  short  toothless  space  in  front  of 
lateral  series  and  a  pair  of  long,  curved  canines  one  on  either  side  of 
symphysis  at  tip  of  mandible,  fitting  into  a  groove  behind  a  pair  of 
similar  more  widely  separated  fangs  on  upper  jaw;  a  rather  wide 
band  of  small  cardiform  teeth  on  sides  of  premaxiUary,  the  inner 
row  depressible;  a  long  fang  on  head  of  vomer,  a  number' of  small, 
conical  irregularly  arranged  teeth  behind  this;  a  single  series  of 
small  conical  teetli  on  palatines,  anterior  ones  largest;  fangs  on  left 
side  of  maxillary  and  mandible  double;  interorbital  low,  convex,  its 
breadth  equal  to  diameter  of  eye;  opercle  bearing  2  inconspicuous 
diverging  ridges  ending  in  a  spine-like  tip;  margin  of  preopercle 
adnate  in  its  upper  half,  free  below,  unarmed;  pseudobranchi»  rep- 
resented by  2  small  filaments;  ^-filaments  short,  3  developed  gill- 
rakers  on  anterior  arch  next  the  angle,  small  spinigerous  tubercles 
along  edge  below  these;  ^-membranes  separate,  free  from  the  isth- 
mus; branchiostegals  7;  pyloric  coeca  2,  one  on  either  side  of  pylorus; 
skin  thin,  scaleless,  smooth,  lateral  line  absent;  vent  anterior,  inmie- 
diately  in  front  of  origin  of  anal,  under  origin  of  dorsal  farther  for- 
ward than  in  S.  canina;  stomach  much  distended,  filled  with  the 
remains  of  a  fish. 

Dorsal  and  anal  continuous  with  the  caudal;  ori^  of  dorsal  from 
tip  of  snout  5.02  in  total  length;  dorsal  rays  shorter  and  weaker  than 
those  of  the  anal;  anterior  anal  rays  longest;  origin  of  anal  under 
second  dorsal  ray;  ventrals  present,  each  consisting  of  a  slender 
filament,  one-third  the  length  of  head;  bases  close  together  behind 
tip  of  himieral  symphysis;  pectorals  broad,  the  median  rays  longest, 
nearly  1.33  times  length  of  head.  (In  our  example  of  S.  canina  the 
pectoral  is  also  much  longer  than  head;  in  the  type  the  pectoral  is 
said  to  be  equal  to  head,  but  the  rays  are  now  broken,  and  their 
length  can  not  be  determined.) 

Color  in  alcohol:  Ochraceous-buff,  dotted  with  small  pigment 
spots  smaller  than  in  S,  canina;  belly  more  or  less  silvery;  fins  straw 
color;  posterior  rays  of  dorsal,  anal,  and  adjacent  part  of  the  tail 
somewhat  darker;  peritoneum  brownish  black. 

2Vp«.— Cat.  No.  74166,  U.S.N.M.,  19.6  cm.  in  length,  taken  with 
a  beam  trawl  at  station  6629  Gat.  00^  60'  00"  S.;  long.  128*"  12'  00" 
E.),  near  Doworra  Island,  Dutch  East  Indies,  at  a  depth  of  206 
fathoms,  on  a  bottom  of  ooral  sand. 
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1.  Neobythites  lonqipes.    (Page  139.)    From  the  Type. 


2.  Neobythites   (Watasea)  unimaculatus.    (Page  140.)    From  the  Type 


3.  Neobythites  (Watasea;  purus.    (Page  141.)    From  the  Type. 


4.  Neobythites  (Watasea)  fasciatus.    (Page  142.)    From  the  Type. 
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^y^y/^m^>y;my^^^,. 


1.  DiCROLENE  LONQiMANA.     (PaQE  144.)     FROM  THE  TYPE. 


m^^^ 


2.  DiCROLENE  TRI8TIS.     (PaQE  145.)     FROM  THE  TYPE, 


3.  HOM08TOLU8  ACER.     (PAGE  147.)     FROM  THE  TYPE. 
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1.   MONOMITOPU8  PALUDU&     (PaG^  148.)     FROM  THE  TYPE. 


lli^i??^'5?5 


2.   MONOMITOPUS  L0NQICEP8.     (PaQE  149.)     FROM  THE  TYPE. 


'"^'"^^'mmmmmn^.. 


***'*«»^.. 
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3.   MONOMITOPU8  MICR0LEPI8.     (PAGE  150.)     FROM  THE  TYPE. 
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1.  MONOMEROPUS  QARMANL     (PaQE  151.)     FROM  THE  TYPE. 


2.  BARATHRODEMUS  NASUTU8,    (PaQE  152.)     FROM  THE  TYPE. 


3.  BaSSOQIQAS  >CQUATORIS.     (PaQE  153.)     FROM  THE  TYPE. 
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1.  ENCHELYBROTULA  PAUCIDEN8.     (PAGE  154.)     FROM  THE  TYPE 


2.  Eretm'chthys  remifer,   (Page  155.)   From  the  Type. 


I 1 

3    BA880ZETUS  ROBUSTU&     (PAGE  156.)     FROM  THE  TYPE. 


4    BA880ZETU8  ELONGATUS.     (PAGE  157.)     FROM  THE  TYPE. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  8.  NATIONAL  MU8EUM 


PRCXJEEDINQS,  VOL.  44    PL.  12 


1.  Mastiqopterus  imperator.   (Page  159.)    From  the  Type. 


2.  Mastiqopterus  pr/€tor.   (Page  160.)    From  the  Type. 
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3.  Glyptophidium  LUCiDUM.    (Page  161.)    From  the  Type. 


4.  Glyptophidium  oceanium.    (Page  162.)    From  the  Type. 
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1.  Lamproqrammus  macropterus.    (Page  163.)    From  the  Type. 


2.  Hypopleuron  caninum.    (Page  165.)    From  the  Type. 


3.  Diplacanthopoma  (Sarcocara)  brunnea.   (Page  167.)    From  the  Type. 


4.  Grammonus  robustus.    (Page  168.)    From  the  Type. 
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Abdominal  vertebr/c  of  Hypopleuron  caninum.    Dorsal,  Ventral,  and  Lateral  Views. 

Natural  Size.    (Page  165.) 
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1.  CAT/€TYX  PLATYCEPHALUa     (PAGE  169.)     FROM  THE  TYPE. 
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2.  LUCIOBROTULA  BART8CHL     (PAGE  171.)     FROM  THE  TYPE. 


3.  Bythites  lepidogenys.    (Page  172.)   From  the  Type. 


4.  XENOBYTHITES  ARMIQER.     (PAGE  173.)     FROM  THE  TYPE. 
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1.  Hephthocara  cRASSiCEPa   (Page  174.)   From  the  Type. 


2.  HEPHTHOCARA  CRA8SICEPS.     (PAGE  174.)     DORSAL  ViEW. 


3.  Pyramodon  ventralis.  (Page  175.)  From  the  Type. 
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RESULTS  OF  THE  YALE  PERUVLiN  EXPEDITION  OF  1911. 
ORTHOPTERA  (ACRIDIIDiE-^HORT-HORNED  LOCUSTS). 


B7  Lawbenoe  Bbuneb, 

Of  the  Univernty  0/ Nebraakttf  Lincoln,  Nebroiha, 


The  insects  upon  which  the  present  report  is  based  are  part  of  a 
collection  made  in  Peru,  South  America,  by  the  Yale  expedition  of 
1911.  While  not  extensive,  this  collection  of  locusto  is  interesting 
on  account  of  the  large  percentage  of  new  forms  that  are  contained 
in  it.  Only  19  species  and  subspecies  are  represented  by  the  92  speci- 
mens at  hand.  Of  these  7  are  apparently  new,  and  among  these  are 
2  apparently  new  genera. 

Family  PROSCOPIDiE. 

All  CHOTATUS  PBRUVlANUS  BnmiMr. 

A  single  specimen  was  taken  7,000  feet  above  sea  level  on  August 
8,  at  Tincochaca. 

CBPHALOCOBBCA  VrTTATA,  new  tpedai. 

Similar  in  form  to  Cephahcoema  coatuUUa  Burmeister,  but  very 
distinct  from  that  species  in  its  much  smaller  size  and  smoother  body. 
In  the  synoptic  table  of  species  by  me  published  in  the  thirtieth 
voliune  of  the  Proceedings  of  the  United  States  National  Museiun 
this  insect  runs  to  section  A  imder  lib. 

Head  a  little  longer  than  the  pronotiun,  the  rostrum  of  the  vertex 
slender,  quadrangular,  a  trifle  exceeding  the  rest  of  the  head  in  length, 
ito  sides  nearly  parallel,  in  the  male  gently  bent  downwards  apically, 
in  the  female  straight;  eyes  not  prominent;  antennse  scarcely  one- 
half  (male)  or  a  trifle  more  than  one-half  (female)  the  length  of  the 
rostrum.  !l^notum  a  little  narrowed  in  advance  of  the  middle,  the 
median  carina  rather  strong  and  bordered  on  either  side  by  a  well- 
defined  longitudinal  sulcus  that  extends  also  across  the  meso-  and 
meta-thorax  as  well  as  most  of  the  abdominal  segments.  There  are 
two  small  but  fairly  conspicuous  wart-like  raised  spots  on  the  disk 
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of  the  prothorax  just  back  of  its  middle,  and  the  anterior  margin  is 
very  gently  expanded  and  roimded.  Hind  femora  slender,  short, 
the  carinsB  not  conspicuous;  hind  tibiae  also  slender,  8  or  9  spined  on 
both  edges.  Supra-anal  plate  of  female  elongate  triangular,  ito  apex 
reaching  one-third  the  length  of  the  upper  valves  of  the  ovipositor; 
last  ventral  segment  of  male  abdomen  lanceolate,  tricarinate,  about 
as  long  as  the  rostrum  of  the  vertex,  ito  apex  deeply  emarginate. 

Greneral  color  pale  brunneo-testaceous;  in  the  female  longitudinally 
trivittate  with  dull  olive  above,  in  the  male  imif  ormly  olivaceous  above 
and  testaceous  beneath. 

Length  of  body,  male,  46  mm.,  female,  62  inm.;  of  head,  male, 
9  mm.,  female,  11  mm.;  of  rostrum,  male,  5  mm.,  female,  6mm.;  of 
pronotum,  male,  7  mm.,  female,  9.5  mm.;  of  hind  femora,  male,  15 
mm.,  female,  19  mm. 

One  male,  three  females,  two  nymphs,  Cuxco,  July  6-12, 11,500  feet 
altitude;  one  nymph,  OUantartambo,  Jiily  21,  9,000  feet  altitude. 

Typ^.— Female,  July  6.    Cat.  No.  16039,  U.S.N.M. 

Family  TRYXAUD^. 

OSPHULBLLA  PUHCTATA  De  0«tr. 

Several  specimens  from  Santa  Anna,  at  an  elevation  of  3,000  feet 
and  a  single  one  from  Huadquina,  the  latter  at  6,000  feet  above  sea 
level. 

These  insects  are  somewhat  variable,  but  run  to  punctata  by  the 
various  synoptic  keys. 

ORPHULRLLA  IlfTRICATA  8I&1? 

Other  specimens  of  an  OrphuMla  coming  from  San  Idlguel  and 
Paltaybamba  fall  nearer  to  St&Fs  intricata  which  is  not  distantly 
removed  from  punctata.  The  altitude  of  the  latter  locality  is  given 
as  5,000  and  the  former  as  6,000  feet. 

MSL08CIRTU8  MOHT Ainrt,  IMW  tptdM. 

Similar  to,  but  much  larger  and  more  robust  than,  Mdosdrtus 
a/astralis  Bruner  from  Paraguay.  Possibly  quite  variable  in  color, 
but  without  fuscous  bands  or  maculation  on  the  hind  femora. 

Head  moderately  large,  as  wide  as  the  front  edge  of  the  pronotum. 
Eyes  a  little  longer  than  the  anterior  edge  of  the  cheeks  immediately 
below  them,  separated  above  by  a  space  one-half  widA-  than  the 
frontal  costa  between  the  antennas,  the  fastigium  noticeably  but 
shallowly  sulcate,  its  antero-lateral  carinsB  meeting  in  front  in  a  right 
angle,  the  lateral  foveolae  veiy  plainly  visible  from  above,  a  little  more 
than  twice  as  long  as  broad,  quadrangular.  Frontal  costa  prominent, 
widening  almost  evenly  downwards  and  reaching  the  clypeus,  not 
at  all  or  scarcely  sulcate,  coarsely  punctulate  at  sides  above  the 
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ocellus.  Antennn  slightly  flattened,  only  reaching  the  last  trans- 
verse sulcus  of  the  pronotum.  The  latter  a  little  constricted  laterally 
in  the  middle,  the  lateral  carina  prominent,  continuous  strongly 
arcuate,  approaching  most  closely  at  the  anterior  transverse  sulcus; 
median  carina  prominent  throughout,  cut  at  middle  by  the  last  siilcus; 
anterior  margin  straight,  the  posterior  margin  broadly  angulate; 
lateral  lobes  more  or  less  longitudinally  rugose,  the  hind  lobe  coarsely 
pimctulate.  Tegmina  abbreviated,  lateral,  acuminate,  their  costal 
margin  roimdly  expanding  on  the  basal  half.  Hind  femora  mode- 
rately robust,  as  long  as  the  abdomen;  the  tibiae  10-spined  externally, 
the  inner  apical  spurs  much  longer  than  the  outer  ones,  imequal  in 
size. 

General  color  varying  from  pale  green  to  dull  wood  brown.  Marked 
on  the  sides  of  head,  pronotimi  and  tegmina  much  as  is  Mdoscirtvs 
austraUs.  Hind  femora  without  definite  fuscous  markings  across  the 
upper  edge  and  outer  disk.  The  inner  disk  somewhat  varied  with 
piceous,  and  the  upper  portion  of  outer  disk  evenly  embrowned. 
Tegioma  faintly  conspersed  with  fuscous  and  provided  with  a  lanceo- 
late subcostal  pale  stripe  that  extends  fully  three^ths  the  length  of 
the  wing.    Lower  side  of  body  pallid;  the  hind  tibitd  vinaceous  red. 

Length  of  body,  female,  21-23  mm.;  of  pronotum,  4.35  mm.;  of 
tegmina,  7  mm.;  of  hind  femora,  13  mm. 

HcAitaL — ^There  are  four  female  specimens  of  this  locust  at  hand. 
They  were  taken  in  July  at  Cuzco,  Peru,  11,500  feet  above  sea  level, 
where  the  insect  faima  undoubtedly  is  strongly  boreal  in  its  make-up. 

ry|>«.— Female.    Cat.  No.  15040,  U.S.NJf. 

FamUy  LOCUSTID^  (OEDIPODINiE). 

TRUCXROTROPIS  OCHSACSIPBIflllS  BUmdiaid. 

The  only  Oedipodine  locust  represented  in  the  collection  studied  is 
referred  to  Blanchard's  ochraceipennis.  The  nine  specimens  at  hand 
were  taken  at  Cuzco,  where  the  elevation  is  recorded  as  11,600  feet. 
Both  sexes  are  represented.  They  show  but  little  variation  in  mark- 
ings and  size. 

Family  OMMEXiCHIDiE. 

OMMBXBCHA  BRUNlfSRI  BoUvar. 

Four  specimens  belonging  to  this  genus  are  referred  to  Bolivar's 
hrunneri.  They  were  taken,  one  male  at  Huadquina,  two  females  at 
San  Miguel,  and  the  fourth  at  Torontoy,  the  latter  having  an  eleva- 
tion of  7,000  feet.    All  these  specimens  were  taken  during  the  latter 

part  of  July. 

CUMAINOCLOIDUS,  new  genus. 

The  present  genus  is  based  on  an  apterous  or  subapterous  locust 
with  a  sU^tly  compressed  and  rather  strongly  rugose  body,  having 
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the  hind  margin  of  the  pronotum  plainly  reflexed  and  strongly 
nndiilate  throughout.  The  hind  tibiae  are  spined  at  the  apex  exter- 
nally and  the  prostemum  has  its  anterior  margin  developed  into  a 
fairly  strong  spine. 

While  very  distinct  from  all  other  known  forms  this  insect  seems 
to  show  affinities  with  the  ChnmexichidsB  rather  than  with  the 
AcridiidsB  or  Cyrtacanthacridae,  as  we  may  be  obliged  to  write  it. 
Its  type  is  the  following-described  species: 

CXTMAINOCLOmUS  CORDUXBRJS,  ntw  ^ectot. 

Body  robust  about  the  thorax  and  the  base  of  the  abdomen,  com- 
pressed, the  surface  of  the  head,  pronotum,  meso-  and  meta-thorax 
and  the  basal  segment  of  the  abdomen  irregularly  and  sftrongly 
rugose.  Head  moderately  large,  higher  than  wide,  its  sides  nearly 
parallel,  set  into  the  thorax  almost  to  the  eyes.  Latter  small,  not 
prominent,  elliptical,  separated  above  by  a  space  equal  to  their 
shortest  diameter,  the  front  portion  of  the  occiput  irregularly  rugose, 
the  vertex  but  little  depressed,  bounded  by  strong  but  sinuose 
carinsB  that  converge  suddenly  in  front  and  unite  with  the  lateral 
walls  of  the  frontal  costa,  the  sulcation  irregularly  studded  with 
rugosities;  frontal  costa  moderately  prominent,  narrow  above, 
evenly  and  gently  expanding  below,  continuous  to  the  clypeus,  pro- 
foimdly  sulcate  and  also  studded  below  the  ocellus  with  a  few  rugosi- 
ties; lateral  or  facial  carinse  somewhat  divergent  below,  somewhat 
irregular  or  crenulate;  the  front  rather  profusely  rugulose,  as  are  also 
the  gensB,  the  anterior  margin  of  the  latter  nearly  or  quite  one-half 
longer  than  the  eyes.  AntennsB  slender,  not  quite  as  long  as  the  head 
and  pronotum  combined,  most  of  the  joints  a  little  depressed,  16  or 
17  in  number.  Pronotum  tectiform,  the  median  carina  prominent 
and  notched  by  all  three  transverse  sulci,  giving  to  it  a  lobed  appear- 
ance when  viewed  laterally,  the  posterior  sulcus  alone  continuous; 
lateral  carinse  wanting;  anterior  margin  faintly  undulate  and  slightly 
angulately  advanced  upon  the  occiput,  but  with  the  apex  gently 
notched;  hind  margin  somewhat  thickened  or  reflexed,  lobatcjly 
undulate  throughout  with  about  seven  such  lobes  on  each  side  of  the 
middle.  Surface  rugose.  Tegmina  visible  only  as  very  minute 
lateral  pads,  the  apex  of  which  barely  show  beyond  the  hind  margin 
of  the  pronotum.  Hind  femora  moderately  robust,  evenly  tapering 
toward  the  apex,  the  outer  and  upper  carinse  rather  distantly  and 
minutely  spined  or  toothed;  hind  tibise  robust,  11-spined  on  both 
margins  including  the  apical  ones,  the  spines  heavy  and  equal  on  the 
two  margins,  extending  from  near  the  base.  Prostemum  with  its 
anterior  margin  at  center  raised  so  as  to  form  a  fairly  acute  triangular 
spine.  Mesostemal  lobes  rounded  internally,  the  space  between  them 
fully  twice  as  wide  as  long  and  wider  than  the  lobes  themselves; 
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metastemal  lobes  also  quite  widely  separated.  Valves  of  the  ovi- 
positor short  but  strong,  the  apical  hooks  short.  Auditoiy  app^ara- 
tus  minute  or  missing. 

General  color  variable,  possibly  depending  upon  the  kind  of  soil 
upon  which  the  insect  is  found,  in  the  type-specimen  brunneo- 
testaceous,  with  a  ferruginous  tinge  on  its  pronotum  and  the  outer 
disk  of  the  hind  femora.  The  latter  with  a  basal,  median,  and  sub- 
apical  fuscous  patch  on  the  upper  margin;  the  genicular  limules 
piceous,  as  are  also  the  carinal  teeth;  lower  sulcus  bright  carmine; 
hind  tibise  pale  cinereous  varied  with  fuscous  flecks  and  blotches. 
The  second  specimen  is  quite  imiformly  cinereo-fuscous,  showing  a 
tinge  of  ferruginous  only  on  the  lower  part  of  the  thorax  about  the 
base  of  its  anterior  and  middle  legs.  The  antennsB  in  both  specimens 
are  ashy  gray  apically. 

Length  of  body,  female  25  mm.;  of  pronotum,  5.75* mm.;  greatest 
width  of  latter,  6.5  mm.;  length  of  hind  femora,  13  mm.;  of  antennae, 
6.5  mm. 

Two  females,  OUantaytambo,  Peru,  July  21,  at  an  elevation  of 
approximately  9,000  feet  above  sea  level. 

Judging  from  the  general  appearance  of  the  two  specimens  before 
me,  this  insect  must  be  confined  in  its  distribution  to  more  or  less  arid 
localities. 

Type.— Cat.  No.  15041,  U.S.N.M. 

Panuly  CYRTACANTHACRID^  (ACRIDIID^). 

DIBDRONOTUS  ANOULATUS  StftL 

Only  a  single  specimen  of  this  extensive  South  American  genus  is  at 
hand.  It  was  taken  on  the  Pampaconas  River  during  the  month  of 
August.  While  the  present  insect  is  rather  longer  winged  than 
usual,  it  is  referred,  nevertheless,  to  St&l's  angulatus. 

PRIONOLOPHA  8BRRATA  Lfauunu. 

Two  females  of  this  magnificent  locust  are  at  hand  from  Huadquina. 
They  are  typical  specimens. 

URUBAMBA,  new  genus.' 

Related  to  Jivarus  GigUo-Tos  and  Platyphyma  Fieber.  A  genus 
of  inconspicuous  South  American  locusts  of  small  size,  the  species  of 
which  are  either  apterous  or  subapterous,  and  have  apical  spines  on 
both  margins  of  the  hind  tibisB  and  a  much  shorter  hind  lobe  of  the 
pronotum  than  the  anterior  one.  The  posterior  margin  of  the  former 
is  broadly  emarginate.  So  far  as  known  the  representatives  of  this 
genus  are  confined  in  their  distribution  to  the  Andean  regions  of 

>  Urobamba  is  a  geognphlcal  name  in  the  region  whioh  Is  the  habitat  of  theae  small  looosta.   It  hn 
been  chosen  on  aoooont  of  its  eai^iony. 
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Peru  and  possibly  of  Bolivia  and  Ecuador  also.  Plaiyphyma  is 
found  only  in  the  Old  World,  and  hence  need  not  be  compared  with 
Urubaniba,  which  latter  genus  may  be  separated  from  Jivarus  by  the 
following  table: 

Key  for  separating  the  South  American  Platyphymata. 

Body  subfuflifonD;  front  strongly  oblique.  Antenna  16-jointed.  Last  ventnd  seg- 
ment of  male  abdomen  conical,  somewhat  acute;  the  cerci  compressed  and 
with  the  apex  spatulate,  truncate.    Hind  tibiae  8-spined  on  both  maigins. 

Jivarus  Giglio-Tos. 

Body  robust  anteriorly,  but  ti4[>ering  caudad.  Front  normal,  only  perceptibly 
oblique.  Antemue  18-jointed.  Last  ventral  segment  short,  the  apex  rounded; 
the  cerci  long  and  slender,  the  apex  pointed.  Hind  tibi«  9-q>ined  on  both 
maiigins Uhibamba,  new  genus. 

Two  distinct  species  of  the  genus  are  at  hand,  and  both  seem  to 
be  imdescribed.  They  may  be  separated  by  the  characters  given 
in  the  subjoined  synoptic  key. 

Body  more  slender,  entirely  apterous;  the  pronotum  very  strongly  rugulose; 
the  lateral  carina  not  prominent  and  much  interrupted;  the  transverse  sulci 
not  especially  profound.  Ftostemal  spine,  coarse,  short,  and  blunt.  Hind 
femora,  at  least  in  the  female,  provided  with  fuscous  bands,  the  genicular  aiea 

not  infuscated.    Insect,  especially  the  legs,  strongly  hirsute apterOf  new 

species. 

Body  more  robust;  the  pronotum  rugose  only  at  the  sides  of  the  anterior  lobe, 
the  hind  lobe  coarsely  and  closely  pitted  or  punctulate;  lat^al  carinss  promi- 
nent, but  little  interrupted;  transverse  sulci  profoimd.  Proetemal  spine  robust 
and  transverse  at  its  base,  acuminate.  Hind  femora  without  fuscous  bands, 
the  genicular  portion  prominently  infuscated.  Insect  scarcely  hirsute,  even 
on  the  legs inctmspicua,  new  species. 

The  species  aptera,  which  is  represented  by  both  sexes,  may  be 
considered  as  the  type  of  the  genus. 

USUBAMBA  APTBRA,  atw  fptclM. 

General  color  pallid,  more  or  less  varied  on  the  head  back  of  the 
eyes,  on  the  upper  half  of  the  sides  of  the  pronotmn,  and  on  the  sides 
of  the  basal  abdominal  segments  with  brown  or  piceous.  Possibly 
varying  from  testaceous  to  olivaceous  in  life  according  to  habitat 
and  age.  Hind  femora  in  the  female  with  traces  of  fuscous  bands 
above  and  on  the  outer  disk.  Lower  sulcus  reddish  purple;  hind 
tibiae  also  likewise  tinged. 

Body  rather  profusely  hirsute  throughout;  especially  is  this  true 
with  reference  to  the  legs  and  the  hind  tibiee  and  tarsi  in  particular, 
which  are  clothed  with  a  long  pale  pile.  Head  of  moderate  size,  as 
wide  above  as  below,  the  eyes  rather  prominent,  roimded  behind, 
narrowest  above,  the  anterior  margin  straight,  separated  at  the 
vertex  above  by  a  space  a  little  less  than  the  greatest  width  of  the 
frontal  costa  above  the  ocellus;  the  fastigiiun  of  the  vertex  pro- 
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f oundly  sulcate  and  angulately  separated  from  the  shallow  sulcation 
of  the  frontal  costa;  latter  fadiiy  prominent  and  gently  constricted 
at  its  sides  just  below  the  ocellus,  reaching  the  clypeus;  the  lateral 
or  facial  carinse  dirergent  below,  prominent.  Antenn»  filiform,  in 
the  female  not  quite  as  long  as,  in  the  male  a  little  longer  than,  the 
combined  length  of  the  head  and  the  pronotum.  Fronotum  short, 
but  little  (female)  or  not  at  all  (male)  expanded  posteriorly,  the 
disk  gently  tectate,  the  median  carina  fairly  prominent  in  front  and 
behind,  but  obliterated  at  middle;  lateral  carina  interrupted  and 
inconspicuous;  anterior  margin  broadly  rounded  and  gently  adranced 
upon  the  occiput;  hind  margin  very  widely  and  angulately  emar- 
ginate.  Hind  femora  slender,  reaching  (female)  or  slightly  surpas- 
sing (male)  the  apex  of  the  abdomen;  the  hind  tibiae  9-spined  on 
both  margins.  Apical  portion  of  male  abdomen  gently  clavate,  a 
alight  constriction  at  the  base  of  the  last  segment  giving  this  portion 
a  bilobed  appearance.  Supra-anal  plate  moderately  large,  the 
basal  width  a  little  greater  than  the  median  length,  sides  gently 
approaching  apically,  near  the  apex  squarely  docked  but  with  a 
small  central  triangular  apical  projection;  basal  half  with  a  tri- 
angular sulcation  bordered  by  moderately  prominent  carinsd;  mar- 
ginal apophyses  of  preceding  segment  prominent,  triangular  and 
widely  separated;  male  cerci  about  as  long  as  the  supra-anal  plate, 
the  basal  three-fifths  heavy,  directed  gently  to  the  rear,  apical  two- 
fifths  slenderer,  directed  upward,  acuminate.  Mesostemal  lobes 
separated  by  a  space  equal  in  width  to  the  lobes  themselves.  Pros- 
temal  spine  robust,  short  and  very  blunt. 

Length  of  body,  male,  11  nun.,  female,  16  nmi.;  of  pronotum, 
male,  2.5  mm.,  female,  3  mm.;  of  hind  femora,  male,  7  mm.,  fe- 
male, 8.5  nun. 

HabUat* — ^The  female  type  comes  from  San  Miguel,  Peru,  where 
it  was  collected  September  1,  at  an  elevation  of  5,000  feet  above 
sea  level;  the  allotype  was  taken  on  August  j9,  at  Tincochaca,  at 
7,000  feet  elevation.  Other  specimens,  inmiature  males  and  females, 
are  at  hand  from  the  last-named  locality. 

Type  and  allotype.— Ctit.  No.  16042,  U.S.N.M. 

URXTBAMBA  IRCONSPICUA,  ntw  tptclM. 

A  little  larger  and  more  robust  than  the  preceding  and  provided 
with  coarsely  punctulate,  small,  lateral,  spatulate  tegmina  that 
reach  the  apex  of  the  first  abdominal  segment.  This  insect  has  a 
smoother  pronotum  than  U.  aptera  and  also  has  strong  lateral  carinsB 
on  the  pronotum.  Its  hind  femora  are  much  more  robust  and  lack 
the  fuscous  bands  that  characterize  the  species  with  which  com- 
pared, but  these  members  have  their  genicular  area  strongly  infus- 
cated  instead. 
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The  specimens  of  this  insect  so  far  as  represented  in  the  material 
before  me  appear  to  have  been  preserved  in  spirits  which  have  left 
left  them  rather  uniformly  dark  vinacequs  in  color.  In  life  they 
were  possibly  olivaceous,  with  the  tegnuna  flavous  and  the  tibise 
tinged  with  red.  No  indications  remain  of  a  possible  paler  lower 
border  on  the  lateral  lobes  of  the  pronotum  which  are  strongly  so 
marked  in  the  species  aptera. 

Length  of  body,  female,  17  mm.;  of  pronotum,  3.5  mm.;  of  hind 
femora,  10  mm. 

Habitat. — ^Three  specimens,  females,  are  at  hand  from  Pampaconas 
River,  Peru.    They  were  taken  during  August. 

Type— Cat.  No.  15043,  U.S.NJtf. 

PROCTOLABUS  BUIXATDB  Rahn. 

There  is  a  male  specimen  of  Proctolahus  contained  in  the  material 
taken  at  Paltaybamba  on  August  27.  Although  collected  in  spirits 
it  stiU  shows  the  characteristic  color  patterns.  Its  antennse  are  long 
and  slender,  being  distinctly  longer  than  the  slender  hind  femora. 
The  latter  are  olive  green  with  an  inf uscated  genicular  area,  and  the 
hind  tibisB  are  reddish  with  6  to  8  spines  in  the  outer  row.  The  cerci 
are  a  trifle  heavier  at  the  point  where  they  bend  upward  than  shown 
in  Rehn's  figure.* 

It  is  barely  possible  that  the  insect  described  by  the  present 
writer  under  the  name  of  PoecUodoeua  omatua^  is  the  other  sex  of 
this  species.  The  pallid  apical  joints  of  the  antennse  of  that  insect 
would  seem,  however,  sufficient  groimd  to  preclude  such  a  surmise, 
as  would  also  the  difference  in  the  arrangement  of  the  thoracic 
orange  markings. 

PARALBUAS  BON  OR  Bruner. 

On  August  6,  1911,  a  single  male  specimen  of  this  smaQ  locust 
was  secured.  It  bears  the  locality  label  ''Paltaybamba''  and  abo 
5,000  feet. 

DICHROPLUS  PERXTVIAinTS  AURIVBHTRIS,  new  vulety. 

Specimens  of  a  Dichroplus  are  at  hand  from  several  localities  in  the 
Peruvian  Andes  that  come  quite  close  to  D.  peruviarmSf  but  which  are 
sufficiently  distinct  in  several  respects  to  constitute  a  separate  or 
distinct  variety.  Only  one  of  these  is  in  color,  the  others  having 
been  immersed  in  spirits  for  longer  or  shorter  periods.  The  male 
imder  consideration  has  the  venter  and  anal  segments  of  the  abdomen 
brightly  tinged  with  orange,  and  the  sexual  characters  are  simpler 
than  in  typical  pemviarms.  The  cerci  are  slenderer  and  not  spatulate 
at  the  apex  as  there,  but  slightly  flattened,  acimiinate,  and  bent 
inwards  instead  of  gently  sulcate  externally  and  directed  upwards. 

1  Proc.  U.  8.  Nat.  Mus.,  vol.  26,  p.  397,  fig.  3. 

>Tlre  dea  Hone  Sodetatis  Bntomologioae  Roaiioae,  vol.  29,  p.  474,  Dec.,  1910. 
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The  last  ventral  segment  of  the  abdomen  in  the  variety  is  shorter  than 
in  the  typical  form. 

Length  of  body,  male,  14.5  nmi.,  female,  22  mm.;  of  pronotum, 
male,  3.9  mm.,  female,  5.15  mm.;  of  tegima,  male,  4  mm.,  female,  6 
mm.;  of  hind  femora,  male,  10  nmi.,  female,  12  mm. 

Habitat. — ^Huadquina,  in  July,  at  an  elevation  of  5,000  feet,  also  at 
Tincochaca,  7,000  feet,  during  August. 

Type.— Male  from  Huadquina.    Cat.  No.  16044,  U.S.N.M. 

Specimens  of  the  dpecies  coming  from  an  elevation  of  about  4,000 
feet  are  in  the  writer's  collection.  These  latter  are  typical  as  to  size, 
but  some  have  fully  developed  wings  that  extend  beyond  the  apex 
of  the  abdomen  and  tips  of  the  hind  femora  in  the  male. 

DICHROPLUS  PUNCTULATUS  Thnnbtrg. 

Two  males,  two  females,  Huadquina,  July,  5,000  feet  altitude;  one 
male,  Paltaybamba,  August  21,  5,000  feet  altitude;  one  female,  Santa 
Ana,  August  3,  3,000  feet  altitude. 

DICHROPLUS,  tpedai. 

The  collection  also  contains  two  mutilated  females  of  a  Diehrophia 
that  were  collected  on  the  Pampaconas  River  during  the  month  of 
August.  These  may  belong  to  D.  peruvia/n/U8  also,  in  which  case  the 
species  under  consideration  shows  a  still  wider  variation  than  is 
usual  in  the  majority  of  species  forming  the  genus.  One  feature  of 
these  last  specimens  is  the  coarseness  and  paucity  of  the  veins  of  the 
elytra. 

PARADICHROPLUS  ANDSANUS.  new  tfudm. 

A  medium  sized,  variable  insect  with  distinctly  fuscous  banded 
hind  femora  and  red-tinted  tibisd.  Pronotum  expanding  strongly 
posteriorly;  the  dorsum  of  the  abdomen  linearly  longitudinally  pallid 
at  middle  and  with  a  row  of  fuscous  dots  on  each  side  near  the  middle 
of  each  segment.  Antenn»  rather  robust,  short,  and  gently  flattened. 
Inner  face  and  lower  sulcus  of  the  hind  femora  bright  reddish  orange 
in  color.  Possibly  somewhat  related  to  P.  hUolms  Giglio-Tos,  which 
insect  has  not  been  examined  by  the  writer. 

Surface  of  the  body  rather  smooth  and  appearing  polished  or  gla- 
brous. Head  of  moderate  size,  a  little  wider  than  (male)  or  not  quite 
as  wide  (female)  as  the  anterior  edge  of  the  pronotum;  vertex  a  little 
narrower  than  the  prominent  frontal  costa  at  the  ocellus,  its  boimding 
walls  prominent,  the  sulcus  fairly  profound;  frontal  costa  provided 
with  several  coarse  punctures  above,  most  noticeably  sulcate  in  the 
vicinity  of  the  ocellus,  continued  to  the  base  of  the  clypeus.  Eyes 
large  and  fairly  prominent  in  the  male,  not  much  longer  than  wide, 
their  anterior  edge  but  little  arcuate,  in  the  female  less  prominent  and 
with  the  anterior  margin  straight;  cheeks  below  the  eyes  in  the 
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female  about  f otir-fif ths,  in  the  male  scarcely  more  than  one-half,  the 
length  of  the  greater  diameter  of  the  eyes.  AntenneB  short,  com- 
paratively heavy,  their  joints  somewhat  depressed  so  as  to  give  to  these 
members  a  flattened  appearance.  Pronotom  evenly  widening  pos- 
teriorly, its  surface  only  gently  longitudinally  rugose  and  sparsely 
punctured  on  the  hind  lobe;  the  median  carina  visible  throughout  but 
most  prominent  on  the  posterior  lobe  and  near  the  front  edge  of  the 
anterior  lobe;  lateral  carinse  present  on  the  hind  lobe  of  both  sexes  and 
to  a  limited  extent  also  on  the  anterior  one;  front  margin  straight,  the 
hind  margin  truncate  with  the  middle  gently  emarginate.  Tegmina 
lateral,  nearly  twice  (female)  or  a  trifle  more  than  twice  as  long  as 
broad  (male),  their  apex  somewhat  acuminate,  their  upper  edges  dis- 
tant, but  little  if  any  surpassing  the  hind  margin  of  the  first  abdominal 
segment.  Abdomen  evenly  tapering  caudal  in  the  female,  gently 
clavate  in  the  male,  the  dorsum  prominently  carinated;  last  ventral 
segment  of  male  elongate,  its  apex  scarcdy  notched;  supra-anal 
plate  roundly  triangulate  with  raised  lateral  margins  and  a  heavy 
raised  longitudinal  ridge  extending  from  the  base  to  its  apex  and 
narrowly  sulcate  throughout,  midway  between  the  base  and  middle 
on  each  side  of  the  plate  is  an  inwardly  directed  short  spur  or  tooth 
of  the  lateral  carina;  cerci  heavy  at  base  but  rapidly  narrowing 
toward  the  middle,  curved  gently  upward  and  strongly  inward,  so 
that  their  apices  almost  meet  just  beyond  the  apex  of  the  supra-anal 
plate;  marginal  apophyses  of  the  preceding  segment  small  and  slender, 
projecting  into  the  basal  portion  of  the  plate's  median  sulcus.  Valves 
of  the  ovipositor  well  developed,  strong,  the  apices  gently  curved. 
Prostemal  spine  coarse,  pyramidal,  transverse  at  base,  the  apex 
blunt.  Hind  femora  normal,  in  the  males  a  little  surpassing,  in  the 
females  not  quite  reaching  the  apex  of  the  abdomen.  Hind  tibi» 
9-6pined  externally;  anterior  and  middle  femora  gently  arcuate,  a 
little  (female)  or  decidedly  (male)  enlarged  or  inflated.  Interqf>ac6 
between  the  mesostemal  lobes  aa  wide  as  long  (male)  or  noticeably 
wider  than  long  (female). 

General  color  varying  from  dark  apple-green  to  a  pale  brownish- 
olive,  more  or  less  varied  with  ferruginous  and  fuscous.  In  the 
darker  specimens  there  is  a  well-d^ned  poet-ocular  band  that  is 
continued  across  the  upper  half  of  the  sides  of  the  pronotum,  also  a 
ferruginous  triangle  that  continues  backward  across  the  disk  of  the 
pronotum  bordered  laterally  by  a  pallid  line  above  the  carina.  The 
tegmina  of  all  color  phases  are  ferruginous  to  dull  brown;  the  dorsal 
carina  of  the  abdomen  is  pallid,  with  an  approximate  fuscous  dot  on 
^ther  side  near  the  middle  of  the  segments;  the  latter  are  largely 
piceous  laterally,  and  espedally  so  on  those  nearest  die  base.  Below 
the  insect  varies  from  bright  yellow  to  pale  testaceous;  the  hind 
femora  are  obliquely  banded  widi  pallid  and  fuscous  externally,  while 
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below  and  internally  they  are  largely  bright  reddish  orange.  The 
tibisB  vary  from  pink  to  deep  purplish  red. 

Length  of  body,  male,  16  mm.,  female  21  mm.;  of  pronotnm,  male, 
3.3  mm.,  female  4  min.;  of  tegmina,  male  and  female,  3.5  mm.;  of 
hind  femora,  male  9  mm.,  female  11  nmi.;  of  antenneB  male  and 
female,  4-6  mm. 

Habitat. — Cuzco,  Peru,  at  an  elevation  of  11,500  feet,  and  at  Uru- 
bamba,  Peru,  9,500  feet  above  sea  level. 

Type.— A  male,  Cuzco,  July  10.    Cat.  No.  15045,  U.S.N.M. 

OSMnjA  CGtLBSnS  Bumidfter, 

A  single  OsmUia  coming  from  the  Pampaconas  River  is  referred  to 
codesHa  Burmeister,  which  seems  to  be  distinct  from  the  violacea  of 
Thunberg. 
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CRUSTACEAN  PARASITES  OF  WEST  INDIAN  FISHES  AND 
LAND  CRABS,  WITH  DESCRIPTIONS  OF  NEW  GENERA 
AND  SPECIES. 


By  Charles  Branch  Wilson, 

Departmmt  of  Biology,  State  Normal  School ,  Westfield,  Mauaekusetts. 


INTRODUCTORY. 

During  the  suminer  of  1910  the  author  enjoyed  the  privilege  of 
spending  three  months  at  the  biological  laboratory  of  Johns  Hopkins 
University  at  Mont^o  Bay,  Jamaica. 

As  a  part  of  the  work  there  accomplished  about  100  species  of  fish/ 
including  many  hundreds  of  specimens,  were  examined  for  parasitic 
copepods,  isopods,  and  other  parasites  that  might  be  of  peculiar 
interest. 

Many  of  the  larger  Crustacea,  and  in  particular  the  land  crabs,  were 
also  examined  for  the  same  purpose,  and  several  peculiar  and  unex- 
pected parasites  were  found  upon  their  gills. 

And  finally  different  kinds  of  ascidians,  of  which  many  species  live 
upon  the  mangrove  roots  around  the  Bogue  Islands  about  a  mile  to 
the  west  of  the  town,  and  upon  the  ocean  bottom  in  that  vicinity, 
were  carefully  examined  in  order  to  obtain  the  various  copepods, 
isopods,  and  amphipods,  which  are  commensals  or  semiparasites 
within  them. 

The  present  paper  gives  the  results  of  these  examinations  and  is 
chiefly  concerned  with  the  copepods  although  one  new  species  of 
ostracod  is  described.  For  the  opportunity  of  prosecuting  this  study 
and  for  the  excellent  laboratory  privileges  which  were  furnished  sin- 
cere thanks  are  returned  to  the  authorities  of  the  Johns  Hopkins 
University.  To  Dr.  E.  A.  Andrews,  the  director  of  the  laboratory, 
the  author  is  indebted  for  valuable  suggestions  and  advice.  And  to 
the  authorities  of  the  United  States  National  Museum  a  deep 
obligation  for  much  timely  assistance  in  this  and  many  other  similar 
investigations  is  acknowledged. 
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FISH  AND  FISHERIES. 

The  region  around  Montego  Bay  is  the  center  of  the  most  extensive 
fisheries  in  Jamaica.  Every  part  of  the  harbor  and  the  shore  for  10 
or  15  miles  to  the  east  and  west  of  the  town  contributes  some  fish  to 
the  market. 

The  methods  employed  in  catching  these  fish  are  rather  crude, 
both  the  boats  and  the  apparatus  used  being  primitive  and  not  very 
well  constructed.  The  boats  are  practically  all  small  dugouts  made 
from  native  trees,  and  the  fishing  tackle  consists  of  pots  and  traps, 
haul  seines,  gill  nets,  cast  nets,  and  hand  lines.  By  far  the  largest 
number  of  fish  are  taken  in  the  pots,  which  consist  of  a  wooden  frame- 
work covered  with  split  cane,  bamboo,  or  in  recent  years  with  wire 
netting. 

These  pots  are  scattered  all  over  the  bottom,  where  it  is  smooth, 
both  inside  and  outside  of  the  coral  reefs,  in  water  from  1  to  12 
fathoms  deep,  and  are  pulled  every  morning  before  the  sea  breeze 
roughens  the  surface.  The  haul  seines  are  also  used  extensively 
along  the  mmierous  sandy  beaches. 

The  actual  number  of  food  fishes  obtained,  as  well  as  the  number 
of  species,  is  quite  large,  and  by  requesting  the  fiishermen  to  save  such 
kinds  as  are  usually  thrown  away  or  used  for  bait,  the  number  of 
species  can  readily  be  doubled.  There  were  brought  in  for  examina- 
tion during  the  past  season  about  100  recorded  species,  nearly  all  of 
which  were  caught  in  fish  pots. 

A  very  little  effort  with  the  seine  and  line  fishermen  would  easily 
increase  this  number.  Again  the  supply  of  all  the  common  species  b 
constant  for  long  periods  of  time,  the  same  kinds  being  obtained 
daily,  thus  insuring  an  abundance  of  fresh  material  for  work  either 
with  the  fish  themselves  or  with  their  parasites. 

Of  the  selachians  the  sharks  are  rather  scarce,  only  a  few  hammer- 
heads (Sphffrna  zygssna)  and  one  or  two  species  of  Ctm^tltimis  being 
caught  during  the  summer,  but  they  are  said  to  be  more  plentiful  at 
other  seasons.  To  offset  this  scarcity  of  sharks  there  is  an  abundance 
of  sting  (Daayatid»)  and  eagle  (Myliobatid»)  rays,  the  former  often 
of  very  large  size. 

Among  the  bony  fish  the  grunts  (HflBmulidas),  the  sea  basses  and 
groupers  (Serranidae),  and  the  parrot  fishes  (Soaridsd)  are  especially 
numerous.  The  mullets  (Mugilid®),  the  pompanos  (CarangidaB),  the 
snappers  (LutianidsB),  the  croakers  (SciflBnidsB),  and  the  butterfly  and 
angel  fishes  (ChsetodontidsB)  are  also  abundant.  The  pipefishes, 
(Sygnathid©),  the  trunk-fishes  (OstraciidsB),  the  puffers  (Tetrto- 
dontidae),  and  the  porcupine  fishes  (Diodontid»)  can  be  obtained 
almost  everjrwhere  and  in  large  nimibers. 
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Beside  these  forms,  which  may  be  designated  as  the  regular  catch, 
odd  species  are  continually  being  taken  both  in  the  fish  pots  and  in 
the  seines,  and  if  the  fishermen  be  induced  to  save  these  and  bring 
them  in  for  examination  it  will  be  found  that  they  include  during  the 
season  a  good  representation  of  nearly  every  family  that  occurs  in  the 
West  Indies.  In  this  way  may  often  be  obtained  the  remora  (Eehe- 
neis  fumcrates),  the  sea-bat  (Oyeocephahia  vespertiUo)^  the  spotted 
moray  {Lycodantia  rnoringa),  the  cutlass  fish  {Trichiurus  lepturua),  the 
galliwasp  (JSynodusfatans),  and  the  flying  gurnard  (CephdlacanAua 
volUans),  together  with  a  host  of  other  odd  forms. 

Many  of  the  marine  fish  run  far  up  into  the  fresh-water  rivers, 
especially  the  mullets  and  pipefishes,  but  there  are  about  a  dozen 
strictly  fresh-water  species,  including  two  or  three  darters,  mudfish, 
catfish,  .and  the  like.  These  are  not  often  caught  by  the  natives  but 
may  easily  be  obtained  with  a  seine.  All  the  rivers  are  swift  and 
turbulent  streams  except  for  the  short  deadwater  near  their  mouths, 
and  during  the  rainy  season  they  become  powerful  torrents,  sweeping 
down  into  the  sea  eveiything  that  gets  caught  in  their  current.  At 
such  times  no  fish  can  be  obtained  from  the  rivers,  and  even  imder 
favorable  conditions  the  supply  is  limited.  To  escape  being  swept 
away  many  of  the  fish  have  acquired  the  habit  of  burrowing  under 
the  rocks  or  going  into  holes  in  the  banks,  which  adds  to  the  difficulty 
of  securing  them. 

On  low  land  to  the  west  of  the  town,  between  the  Montego  River 
and  the  ocean,  is  a  portion  of  the  old  bed  of  tl^e  river,  which  now 
forms  a  good-sized  pond  filled  with  brackish  water  and  plentifully 
supplied  with  fish  and  Crustacea. 

This  combination  of  salt,  fresh,  and  brackish  water  furnishes 
exceptional  facilities  for  the  study  of  fish  and  their  parasites.  And 
it  would  be  difficult  to  find  a  r^ion  better  suited  for  such  investiga- 
tion than  Montego  Bay  and  the  immediate  vicinity. 

PARASITIC  ISOPODS. 

As  might  be  expected,  parasites  of  all  kinds  were  fairly  common  in 
Jamaica.  But  while  there  was  a  wide  diversity  of  form  and  nearly 
every  animal  was  more  or  less  infested  with  them,  the  actual  niunbers 
were  remarkably  small.  More  parasites  have  repeatedly  been  taken 
from  a  single  fish  at  Woods  Hole,  Massachusetts,  or  on  the  coast  of 
Maine,  than  could  be  obtaiaed  from  a  score  of  them  here  in  Jamaica, 
and  to  a  certain  extent  the  same  was  true  of  the  Crustacea  and 
ascidians  that  were  examined;  there  was  the  same  dearth  of  numbers. 

The  parasitic  isopods  were  about  the  only  exception  to  this  general 
rule.  In  the  temperate  regions  of  both  the  Atlantic  and  Pacific 
oceans  these  parasites  are  quite  rare,  but  here  in  the  tropics  they  are 
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abundant  and  surpass  in  numbers  all  the  other  parasites  together. 
Thqr  swarm  in  the  eye  sockets  and  the  mouth  and  gill  cavities  of 
many  of  the  common  fish,  and  are  especially  abundant  upon  the 
parrot  fish,  the  grunts,  and  the  snappers.  Other  species  are  found 
Uying  as  commensals  within  the  bodies  of  ascidians,  spoi^es,  and 
theUke. 

A  large  number  of  specimens  were  obtained  from  these  various 
hosts  and  were  sent  to  the  United  States  National  Museum  for  identi- 
fication and  study.^ 

PARASITIC  COPEPODS. 

As  has  just  been  stated  with  reference  to  the  isopods,  it  was  found 
that  a  careful  examination  of  any  large  fish  would  usually  yield 
copepod  parasites.  But  while  there  was  an  abundance  of  the  isopods 
there  would  be  only  one  or  two,  or  at  most  a  very  few,  copepods. 
And  even  large  catches  of  fish  were  always  disappointing  in  the  num- 
ber of  copepods  obtained  from  them.  The  result  has  been  a  collec- 
tion of  copepod  parasites,  veiy  meager  in  the  number  of  specimens, 
but  comparatively  rich  in  the  number  of  species. 

In  the  following  list  an  effort  has  been  made  to  include  all  the 
copepods  previously  reported  from  West  Indian  fish  along  with  those 
found  dining  the  present  investigations. 

Nearly  all  of  these  published  species  are  included  in  two  papers, 
both  of  which  are  confined,  so  far  as  the  West  Indies  are  concerned, 
to  the  Danish  islands  in  the  group  of  Lesser  Antilles. 

The  first  paper  ^  was  written  by  Steenstrup  and  Ltitken  and  pub- 
lished in  1861,  and  the  second  by  Kr0yer,*  published  in  1863. 

Many  of  the  species  which  they  reported  were  obtained  from  pre- 
served specimens  of  Danish  West  Indian  fish  in  the  Vienna  Musetun 
while  others  were  brought  home  by  the  captains  of  various  vessels 
which  had  cruised  in  that  portion  of  the  Atlantic. 

So  far  as  can  be  ascertained  not  a  single  species  has  hitherto  been 
described  from  living  material. 

The  present  report  is  the  exact  antithesis  of  this,  for  every  new 
species  here  presented  has  been  described,  and  the  drawings  have  been 
made,  from  living  specimens  before  preservation,  and  in  addition 
some  of  the  Danish  species,  published  in  the  two  papers  above  men- 
tioned, were  obtained  alive  from  Jamaican  fish,  and  upon  them  were 
verified  the  original  specific  descriptions.  In  all  there  are  here  in- 
cluded 52  species,  of  which  21  have  been  previously  described,  while 
31  are  new  to  science. 

1  See  Richardson,  Proc.  U.  S.  Nat.  Mas.,  vol.  42,  No.  1894,  April  5, 1912,  pp.  1S7-192. 
s  Kong.  Danske  Vld.  Selsk.  Skrivt.,  5te.  RaeUce,  p.  343. 
'Natnili.  TIdaskr.,  Sdle.  Raekke,  p.  75. 


Digitized  by  VjOOQiC 


Ka  1950.  CRUSTACEAN  PARASITES  OF  FISH  AND  CRABS— WILSON,    193 

Family  ARGULIDiE. 

The  apparent  absence  of  this  family  from  the  fauna  of  Jamaica  is 
worthy  of  comment.  Species  of  Argvlus  have  been  obtained  from 
Key  West,  Florida;  from  New  Orleans,  Louisiana;  from  Dallas, 
Texas,  and  from  many  localities  in  Central  and  South  America. 
These  include  both  salt  and  fresh  water  forms  and  show  that  in  the 
surroxmding  faunas,  which  most  resemble  that  of  Jamaica,  the  family 
Argulidffi  is  fairly  well  represented.  Hence  we  should  naturally  look 
for  a  similar  representation  in  the  Jamaican  fauna,  and  it  seems  more 
reasonable  to  suppose  that  the  failure  to  discover  any  member  of  this 
family  on  the  fish  of  Jamaica  has  been  the  result  of  accident  rather 
than  due  to  their  entire  absence  from  the  region.  Careful  search  in 
the  future  may  bring  to  light  some  Argulus  species,  but  a  similar 
search  diuing  the  season  of  1910  was  unsuccessful. 

Family  ERGASILIDiE. 

KROASILUS  LONOIPALFUS,  new  ■pedes. 
Plate  18,  figs.  1-6. 

Host  and  record  of  specimens. — ^A  single  lot,  consisting  of  six  females, 
was  taken  from  the  gills  of  several  puffers  (ChUomycterus  antenruUus) 
at  Montego  Bay,  June  6,  1910. 

Type-Specimen. — Cat.  No.  43512,  U.SJIJif .  Paratypes,  Cat.  No. 
42268,  U.S.N.M. 

Female. — Cephalothorax  ovate,  one-fourth  longer  than  wide,  with 
evenly  curved  lateral,  and  a  slightly  reentrant  posterior,  margin; 
neither  dorsal  grooves  nor  eye  visible.  The  first  three  free  thorax 
segments  the  same  length,  but  diminishing  regularly  in  width,  the 
first  one  (second  segment)  three-sevenths  the  width  of  the  carapace; 
fifth  segment  indistinguishably  fused  with  the  genital  segment,  which 
is  the  same  width  and  about  twice  the  length  of  the  fourth  segment. 
Abdomen  two-thirds  the  width  of  the  genital  segment  and  made  up 
of  three  joints  of  equal  length;  anal  lamina  small  and  circular,  each 
tipped  with  two  setas,  the  inner  of  which  is  twice  the  length  of  the 
outer.  Egg-tubes  narrowed  posteriorly,  two-thirds  the  body  length; 
eggs  small,  in  six  or  eight  longitudinal  rows,  about  20  eggs  in  a  row. 

First  antennsd  of  the  usual  pattern;  second  pair  with  moderately 
enlarged  basal  joints  and  a  stout  terminal  claw,  bent  sharply  near 
the  center  and  armed  there  with  a  rounded  protuberance  on  the 
inner  margin. 

Mandibles  with  a  slender  neck,  a  narrow  terminal  blade,  armed 
with  setsd  along  the  inner  border  only,  and  a  large  secondary  tuft  of 
setffi  at  the  inner  distal  comer  of  the  neck. 

Mandibular  palps  exceptionally  long  and  narrow,  reaching  beyond 
the  tip  of  the  basal  joint  almost  to  the  center  of  the  terminal  blade.  | 
69077*— ProcN.M.ToL44— 18 ^18 
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In  this  they  are  peculiar,  since  in  other  species  the  tip  of  the  palp 
does  not  project  beyond  the  end  of  the  basal  joint.  First  maxilla  a 
large  knob,  armed  with  two  equal  setSB;  second  maxilla  with  a  large 
and  stout  basal  joint  and  a  short  terminal  blade,  which  does  not 
reach  the  midline;  terminal  tuft  of  setsd  short  and  dense. 

Bami  of  swimming  legs  three-jointed,  except  the  exopod  of  the 
fourth  pair,  which  has  but  two  joints;  arrangement  of  spines  and 
setsd  as  follows:  First  exopod,  I — 0,  0 — 1,  0 — 6;  endopod,  0—1,0 — 2, 
I — 4.  Second  exopod,  I — 0, 1 — 1,  0 — 6;  endopod,  0—1,  0 — 2, 1 — 6. 
Third  exopod,  0—0, 0—1, 0—6;  endopod,  0—1, 0—1, 0—6.  Fourth 
exopod,  I— 0,  0—6;  endopod,  0—0,  0—2,  0 — 4.  Fifth  legs  wholly 
lacking. 

Color  a  uniform  cartilage  gray,  without  pigment  markings  of  any 
sort,  quickly  becoming  light  brown  in  preservatives. 

Total  length,  1.20  nun.  Cephalothorax,  0.75  mm.  long,  0.6  mm. 
wide.  Genital  segment,  0.1  mm.  long  and  the  same  width.  Egg 
strings,  0.76  mm.  long,  0.20  mm.  wide. 

(longus,  long,  and  pdljms,  a  palp,  alluding  to  the  exceptional  length 
of  the  mandibular  palps.) 

This  species  is  difficult  to  distinguish  except  by.  the  mouth  parts, 
where  the  projection  of  the  long  and  narrow  palps  beyond  the  tips 
of  the  basfd  mandibular  joints,  and  the  short  terminal  joints  of  the 
second  maxillae  are  very  noticeable. 

BROASILUS  BCTCTAROTHBS.  new  ■pedes. 

Plate  18,  figs.  7-12. 

Host  and  record  of  specimens. — Seven  females  of  this  species,  four  of 
which  carried  egg  strings,  were  taken  from  the  mucus  in  the  nasal 
tubes  of  a  hammer-head  shark,  Sphyrna  zygmna. 

Type-spedmen.—Oeit.  No.  43697,  U.S.N.M.  Paratypes,  Cat.  No. 
42266,  U.S.N.M, 

Fenude. — General  body  form  elongate  and  narrow;  carapace  ellip- 
tical, nearly  twice  as  long  as  wide,  narrowed  about  equally  anteriorly 
and  posteriorly,  with  shallow,  but  distinct,  notches  in  the  lateral  mar- 
gins two-fifths  of  the  length  from  the  posterior  end,  which  indicate  the 
point  of  union  of  the  head  with  liie  first  thorax  segment.  Free 
thorax  and  abdomen  only  two-fifths  as  long  as  the  carapace  and 
tapering  rapidly  posteriorly;  second,  third,  and  fourth  segments  the 
same  length,  but  diminishing  regularly  in  width;  fifth  segment  so 
completely  fused  with  the  genital  segment  that  there  is  no  indication 
of  the  union  either  in  a  groove  or  in  a  pair  of  rudimentary  fifth  legs. 
Genital  segment  barrel-shaped,  a  little  wider  than  long,  with  conve:^ 
lateral  margins  and  a  pair  of  short,  broadly  rounded  posterior  lobes. 

Abdomen  three-jointed,  joints  diminishing  regularly  in  length  and 
width;  terminal  joint  with  a  deep  anal  incision;  anal  iRminj^t  coo- 
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siderably  longer  than  the  basal  abdomen  jomt  and  half  as  wide  as 
the  terminal  joints  enlarged  at  the  tip  and  armed  with  two  large 
setie,  the  inner  of  which  is  four  times  the  length  of  the  outer.  Egg- 
cases  cylindrical,  as  long  as  the  entire  body  and  twice  the  diameter 
of  the  genital  segment;  eggs  rather  small,  in  five  or  six  longitudinal 
rows,  from  20  to  26  in  each  row. 

First  antennsB  short,  only  reaching  the  center  of  the  basal  joint  of 
the  second  pair,  and  sparsely  armed  with  setsd. 

Second  antennsB  stout  and  two-thirds  the  length  of  the  cephalotho- 
rax;  basal  joint  moderately  enlarged,  the  remainder  of  the  appendage 
tapering  regularly,  with  a  small  knob  on  the  inner  margin  of  the  penul- 
timate joint  close  to  the  base  of  the  terminal  claw;  the  latter  with 
two  small  teeth  on  its  inner  margin  near  the  center. 

Labrum  only  indistinctly  visible;  mandibles  large  and  stout,  the 
terminal  blade  broad  and  armed  with  setie  around  its  entire  margin; 
palps  very  narrow  and  needle-like,  as  long  as  the  terminal  blade  and 
wiUi  a  row  of  fine  teeth  along  their  outer  margin;  first  maxillae  small, 
not  projecting  much,  and  armed  with  two  small  plumose  setae ;  second 
maxillaB  rather  lai^e,  but  with  small  terminal  joints,  which  overlap  at 
the  midline  and  are  heavily  armed  with  setae;  no  visible  traces  of  the 
maxillipeds. 

The  first  three  pairs  of  swimming  legs  with  three-jointed  rami,  the 
exopod  of  the  fourth  pair  with  two  joints  only;  the  arrangement  of 
the  spines  and  setae  as  follows:  First  exopod,  I — 0, 1 — 0,  0 — 6;  endo- 
pod,  0 — 1,  0 — 2,  0 — 6.  Second  exopod,  I — 0, 1 — 1,  0 — 6;  endopod, 
I— 1,  0—2^  0—6.  Third  exopod,  I— 0,  I— 1,  0—6;  endopod,  I— 1, 
0 — 2,  0 — 6.    Fourth  exopod,  I— 0,  0—6;  endopod,  I— 1, 1—2,  0—6. 

CJolor  a  uniform  cartilage  gray  without  pigment  or  markings  of  any 
sort. 

Total  length,  0.96  nun.  Cephalothorax,  0.7  mm.  long,  0.4  mm. 
wide.    Egg-strings,  0.9  nun.  long,  0.18  mm.  wide. 

(juMcnipdOev,  out  of  the  nose.) 

This  new  species  may  be  distinguished  from  others  by  the  elongate 
elliptical  shape  of  the  cephalothorax,  by  the  extreme  shortness  of 
the  body  behind  the  cephalothorax  (see  above  measurements),  by 
the  great  length  and  imiform  diameter  of  the  egg-cases,  and  by  the 
thickness  of  the  "neck"  of  the  mandible,  the  width  of  its  cutting 
blade,  and  the  linear  form  of  its  palp. 

BOMOLOCmrS  NOTHRUS,  new  ■pedes. 

Plates  19  and  20. 

Host  and  record  of  specimens. — ^Fifteen  specimens,  including  both 
sexes,  were  obtained  from  the  gill  cavity  of  the  little  fish  locally 
known  as  "sheepshead/'  Alyudefduf  saxatUiSf  on  September  6. 
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A  single  female  was  found  on  the  gills  of  a  tobacco  fish,  Aleutera 
scripta,  but  as  this  fish  had  been  tumbled  into  the  boat  with  the 
sheepsheads  the  copepod  probably  got  on  to  it  in  some  way  from  the 
latter.    This  single  specimen  is  numbered  42267,  U.S.N.M. 

Type-specimen. — ^A  female,  Cat.  No.  43690,  U.S.N.M.  Paratypes, 
Cat.  No.  42263,  U.S.N.M. 

Female. — General  body  form  rather  short  and  stout;  carapace 
twice  as  wide  as  long,  squarely  tnmcated  posteriorly  and  with  a 
shallow  notch  at  the  center  of  the  frontal  margin.  Second,  third, 
and  fourth  segments  subequal  in  length,  but  diminishing  regularly  in 
width.  Second  s^ment  one-third  narrower  than  the  carapace,  leav- 
ing the  first  l^s  visible  on  either  side;  a  part  of  the  basal  joints  as 
well  as  the  rami  of  the  other  swimming  legs  visible  dorsally.  Fifth 
segment  the  same  length  as  the  fourth  and  only  a  little  narrower; 
genital  segment  the  same  width  as  the  fifth  segment  and  rather  short, 
with  convex  sides. 

Abdomen  two-jointed,  th)d  basal  joint  wider  but  shorter  than  the 
terminal;  anal  laminsB  small  and  rectangular,  each  tipped  with  a 
long  inner  seta,  a  shorter  outer  one,  and  two  spines,  one  at  the  outer 
distal  comer,  the  other  at  the  center  of  the  outer  border. 

Egg-strings  four-sevenths  of  the  entire  length,  the  same  width  as 
the  genital  segment,  and  slightly  narrowed  at  the  posterior  end;  eggs 
in  five  or  six  longitudinal  rows,  from  16  to  16  eggs  in  each  row. 

First  antennsB  prominent;  basal  portion  considerably  widened  and 
strongly  arched,  carrying  two  loi^  tactile  setae  toward  its  distal  end. 
Second  pair  large  and  stout,  the  terminal  joint  tipped  with  two  large 
finger-like  processes,  one  dorsal  and  considerably  smaller,  the  other 
ventral,  and  between  them  two  long,  curved  claws  and  a  straight 
spine.  A  row  of  bluntly  rounded  comb  teeth  runs  along  the  anterior 
margin  of  each  finger  process  and  on  to  the  joint  itself;  the  row  from 
the  dorsal  process  stops  at  about  the  center  of  the  joint  while  that 
from  the  ventral  process  runs  the  whole  length  of  the  anterior  margin 
of  the  joint  and  curves  aroimd  its  proximal  end  to  the  posterior 
margin. 

Upper  lip  triangular,  nearly  twice  as  wide  as  long,  with  straight 
sides  and  well  rounded  comers.  Mandibles  bent  sharply  backward 
and  ending  in  a  straight  and  slender  spine. 

First  maxillffi  with  a  long  curved  paragnath  and  a  prominent  knob 
armed  with  three  plumose  setae,  of  which  the  two  inner  ones  are  close 
together,  curved  inward  toward  the  midline  and  then  backward,  and 
are  four  times  the  length  of  the  outer  one,  which  is  removed  a  Uttle 
distance  from  them  and  points  directly  backward. 

Second  maxillae  curved  forward  and  inward,  not  quite  meeting  at 
the  midline,  their  terminal  blades  armed  with  a  row  of  short  hairs 
along  the  anterior  margin.    Maxillipeds  with  a  large  triangular  basal 
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joint  and  a  rather  slender,  strongly  curved  terminal  claw,  with  a 
long  accessory  spine  at  the  posterior  curve  of  the  S. 

First  swimming  legs  with  a  two-jointed  exopod  and  a  three-jointed 
endopod,  the  remaining  legs  with  three-jointed  rami,  the  arrange- 
ment of  the  spines  and  setae  as  follows:  Second  exopod,  I — 0,  I — 1, 
n— 5;  endopod,  0—1,  0—2,  11—3.  Third  exopod,  I— 0,  I— 1, 
m— 6;  endopod,  I— 1,  1—2,  1—3.  Fourth  exopod,  1—0,  I— 1, 
n — 5;  endopod,  0 — 1,  0 — 1,  I — 2.  Fifth  legs  two-jointed,  the  basal 
joint  much  shorter  than  the  terminal  and  at  an  angle  with  the  latter, 
which  is  tipped  with  three  spines  of  equal  length. 

Color  a  toanslucent  cartilage  gray,  the  ovaries,  oviducts,  and  ex- 
ternal ^g-cases  white. 

Total  length,  2.45  mm.  Carapace,  0.65  mm.  long,  1.3  mm.  wide. 
Free  segments,  1  mm.  long.    Egg-strings,  1.45  mm.  long. 

Male. — General  body  form  wider  than  usual;  carapace  trans- 
versely elliptical,  one-half  wider  than  long,  forming  a  blimt  point  on 
each  lateral  and  on  the  frontal  margin.  Second,  third,  fourth,  and 
fifth  thorax  segments  the  same  length  but  diminishing  regularly  in 
width,  and  leaving  the  whole  of  the  swimming  legs  visible  in  dorsal 
view.  Genital  segment  the  same  width  as  the  fourth  segment, 
elongate  acorn-shaped,  with  a  squarely  truncated  posterior  border 
and  prominent  well-roimded  posterior  comers. 

Abdomen  half  the  width  of  the  genital  segment  and  much  shorter, 
two-jointed,  the  joints  equal;  anal  laminae  quadrilateral,  a  little  longer 
than  wide  and  armed  as  in  the  female. 

Basal  portion  of  the  first  antennae  narrower  and  straighter  than  in 
the  fem^e;  second  antennae  and  mouth  parts  the  same  except  the 
maxillipeds.  These  are  in  normal  position  behind  the  other  mouth 
parts  and  are  three-jointed;  the  second  joint  is  stout  with  its  posterior 
margin  swollen  into  a  pad  entirely  covered  with  short  spines  which 
increase  in  size  toward  the  distal  end;  the  terminal  claw  is  slender, 
three-fourths  the  length  of  the  second  joint,  sUghtly  curved,  and 
armed  along  its  inner  margin  with  a  row  of  minute  saw  teeth,  which 
shut  down  against  the  spiny  pad  on  the  second  joint. 

Swimming  legs  jointed  as  in  the  female  but  quite  differently  armed; 
the  basaj  exopod  joint  of  the  first  pair  carries  a  very  large  and  flat- 
tened plumose  seta  on  its  outer  margin;  the  terminal  exopod  joint 
of  the  second,  third,  and  fourth  pairs  is  armed  with  two  medium 
spines  on  the  outer  margin  and  a  third  twice  the  length,  or  even  more, 
at  the  tip;  the  fifth  legs  are  smaller  than  in  the  female  but  similarly 
two-jointed. 

Color  the  same  but  lacking  the  white  of  the  female  reproductive 
organs,  so  that  the  male  appears  considerably  darker.  % 

Total  length,  1.10  mm.  Carapace,  0.36  mm.  long,  0.52  mm.  wide. 
Free  thorax,  0.28  mm.  long. 

{vwOpbc,  slow  or  sluggish.) 
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This  species  is  large  and  fairly  common  in  the  gill  cayitieB  of  the 
little  sheepsheads.  But  it  is  noticeably  sluggish  in  its  movements 
and  never  leaves  the  fish  on  the  death  of  the  latter.  On  being  re- 
moved and  placed  in  an  aquarium,  it  swims  but  little,  attaching 
itself  to  one  spot  and  remaining  there  for  a  long  time.  Even  the 
male  is  not  active,  and  in  contrast  with  other  species  appears  very 
slow  and  lazy.  

BOMOLOCHU8  ATTSRUATUS,  new  ■pedes. 
Plate  21. 

Host  and  record  of  specimens, — ^Three  females,  two  of  which  carried 
external  ^g-strings,  were  taken  in  company  with  Artacolax  paUeucus 
on  the  gills  of  the  so-called  "poison  grouper,''  really  one  of  the  scor- 
pion fishes,  Scorpwna  plumieriy  August  6, 1910. 

Type^edmen. — Cat.  No.  43511,  U.S.N.M.  Paraty])e8,  Cat.  No. 
42266,  U.S.N.M. 

Female, — General  body  form  very  elongate  and  slender;  cephalo- 
thorax  semielliptical,  two-thirds  wider  than  long,  with  almost  regu- 
lar curvature;  eye  small  and  close  to  the  frontal  margin. 

Second  thorax  segment  short,  one-seventh  narrower  than  the  cepha- 
lothorax;  third  segment  longer  and  three-quarters  as  wide  as  the 
second;  fourth  segment  only  half  the  length  and  width  of  the  third; 
fifth  segment  as  long  as  the  third  and  one-fifth  narrower  than  the 
fourth,  formed  into  a  sort  of  neck  anteriorly  and  posteriorly.  Grenital 
s^ment  barrel-shaped,  the  same  width  as  the  fifth  segment  and  twice 
as  long. 

Abdomen  nearly  as  long  as  the  free  thorax  and  genital  segment 
together,  three-jointed,  the  joints  diminishing  a  little  in  length  and 
width;  anal  laminse  twice  as  long  as  wide,  and  two-thirds  the  length 
of  the  last  segment,  with  square  comers.  Each  is  tipped  with  a  long 
inner  seta,  an  outer  one  half  as  long,  a  short  spine  at  the  outer  distal 
comer,  and  another  at  the  center  of  the  outer  margin. 

Egg-strings  remarkably  long  and  slender  for  this  genus,  as  long  as 
the  entire  body  and  the  same  width  as  the  basal  abdomen  segment, 
which  makes  them  11  times  as  long  as  wide;  eggs  large,  arranged  in 
four  longitudinal  rows,  from  25  to  27  in  a  row. 

First  antennffi  very  long  and  slender,  the  basal  portion  only  slightly 
enlarged  and  not  much  curved,  but  carrying  two  long  tactile  set®, 
and  the  usual  large  plumose  seta  at  the  distal  end,  pointing  back- 
ward. 

Second  antenna  large  and  stout,  the  terminal  joint  tipped  with  a 
long  finger  process  at  the  posterior  ventral  comer,  a  shorter  one  at 
the  ai]^rior  ventral  comer,  with  two  long  and  strongly  curved  claws 
between  them,  and  a  larger  curved  claw  arising  from  the  dorsal  sur- 
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face  above  the  bases  of  the  two  finger  processes.  The  whole  ventral 
surface  of  the  joint  itself  and  that  of  the  two  processes  are  covered 
with  diagonal  corrugations. 

The  upper  lip  is  one-half  wider  than  long,  with  convex  anterior  and 
I>osterior  maigins,  prominent  lateral  angles,  and  a  small  rounded 
process  at  the  center  of  the  posterior  margin.  It  is  further  orna- 
mented on  the  ventral  surface  with  a  wide  ridge,  curving  inward  from 
each  lateral  angle,  then  backward  to  the  posterior  margin,  and  then 
inward  again  to  the  median  process. 

The  mandibles  are  turned  backward  along  the  posterior  margin  of 
the  lip  and  terminate  in  a  straight  and  slender  spine. 

The  first  maxillse  are  each  armed  with  three  set®,  the  two  inner 
ones  close  together  and  the  same  length,  the  outer  one  removed  a 
little  ways  from  them  and  only  one-fifth  as  long. 

The  second  maxillsB  are  rather  slender,  the  terminal  joint  being 
inclined  forward  and  ending  in  a  single  smooth  spine.  Ilxe  maxiUi- 
peds  have  a  triangular  basal  joint  and  a  stout  terminal  claw  armed 
with  a  small  and  slender  seta  on  the  inner  margin  of  the  proximal 
curve  and  a  large  accessory  spine  on  the  outer  margin  of  the  distal 
curve;  the  basal  joint  carries  two  stout  spines  close  together  at  the 
center  of  its  inner  margin,  the  anterior  one  twice  the  size  of  the 
posterior. 

The  first  swimming  legs  have  a  two-jointed  exopod  and  a  three- 
jointed  endopod;  the  second,  third,  and  fourth  legs  have  three- 
jointed  rami,  with  the  spines  and  setae  arranged  as  follows:  Second 
exopod,  I— 0, 1— 1,  III— 5;  endopod,  0—1,  0—2,  II— 3.  Third  exo- 
pod, I— 0,  II— 1,  II— 6;  endopod,  0—1, 0—2,  II— 2.  Fourth  exopod, 
I— 0, 1— 1,  0—5;  endopod,  0—1,  0—1,  0—3. 

CJolor  a  translucent  cartilage  gray,  oviducts  white,  egg-strings  light 
gray. 

Total  length,  2.28  mm.  Cephalothorax,  0.6  mm.  long,  1  mm.  wide. 
Free  and  genital  segments,  1  mm.  long.  Abdomen,  0.9  mm.  long. 
Egg-strings,  2.10  mm.  long. 

(attenuatusy  very  slender,  alluding  to  the  first  antennae,  abdomen, 
and  egg-strings.) 

This  species  is  readily  distinguished  by  the  great  length  and  slender- 
ness  of  its  first  antennae,  abdomen,  and  egg-strings,  by  the  armature 
of  the  terminal  joint  of  the  second  antennae,  and  by  the  peculiar  shape 
and  ornamentation  of  the  upper  lip. 

It  is  not  at  all  a  common  species,  since  it  was  found  on  only  one 
of  the  many  scorpion  fish  examined;  it  is,  of  course,  possible  that  this 
is  not  its  regular  host,  but  it  was  not  found  on  any  of  the  other  fish 
examined  during  the  season  of  1910. 
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TUCCA  IMPBXBSUS  Xi0ft> 

TuiCea  impreasus  Kb0tbb,  1837,  p.  479,  pi.  6.  fig.  2cHg. 

Host  and  record  of  specimens, — ^This  species  was  very  common  on 
the  fins  of  the  various  puffers,  and  ahnost  every  fish  yielded  one  or 
more  specimens  of  the  parasite.  Two  lots  were  taken  ftx)m  the  spiny- 
backed  puffer,  Spheroides  marmoratus,  one  on  June  20,  the  other  on 
September  15,  and  have  been  numbered,  respectively,  42265  and 
42269,  U.S.N JM.  Two  other  lots  were  obtained  from  the  burr  fish, 
ChUomycterus  antennatus,  one  on  June  15,  the  other  on  August  8. 
These  include  by  far  the  larger  number  of  specimens  and  also  both 
sexes  of  the  parasite,  and  have  been  nimabered,  respectively,  42273 
and  42251,  U.S.N.M. 

A  single  lot  was  obtained  from  the  pectoral  fins  of  the  porcupine 
fish,  IHodon  hystrixy  and  has  received  Cat.  No.  42264,  U.S.N.M.  This 
lot  contains  five  females. 

Careful  search  was  made  on  these  porcupine  fishes  for  specimens 
of  the  distinct  species  described  by  Nordmann  in  1864,  as  obtained 
from  a  Diodon  species  on  the  west  coast  of  Africa,  and  to  which  the 
present  author  has  elsewhere  given  the  name  verrucosus,^  but  none 
could  be  found. 

In  evidence  that  the  habitat  of  these  (and  other)  parasites  is  exactly 
restricted  to  certain  kinds  of  fish,  we  may  note  the  fact  that  although 
this  species  was  so  common  on  all  the  puffers,  not  a  solitary  specimen 
was  ever  found  on  any  of  the  trunk  fishes,  and  yet  the  latter  are 
always  associated  with  the  puffers  and  are  very  similar  to  them  in 
most  resT>ects. 

AHTACOLAX  PAIXSUCUS,  new  ■pedes. 
Plates  22  and  23. 

Host  and  record  of  specimens. — ^This  species  was  common  on  the 
gills  of  the  "poison  grouper,"  really  one  of  the  scorpion  fishes,  Sccyr- 
psena  plumieri  Bloch. 

Four  lots  of  specimens  were  obtained  from  this  fish,  on  June  17, 
June  30,  July  20,  and  July  21,  1910.  These  have  received  respec- 
tively Cat.  Nos.  42272,  42324,  42252,  and  42254,  U.S.N.M. 

Typenspecimen.—X  female,  Cat.  No.  43582,  U.S.N.M. 

Female. — General  shape  resembling  a  tadpole,  with  a  large  and 
highly  inflated  cephalothorax  and  a  long  and  slender  hind  body, 
made  up  of  the  fifth  and  sixth  (genital)  thorax  segments  and  the 
abdomen.  Head  and  first  thorax  segment  fully  fused;  second, 
third,  and  fourth  segments  partially  fused  with  them  to  form  the 
anterior  inflated  portion  of  the  body,  which  is  quite  regularly  oval 
in  general  outline,  strongly  arched  dorsally,  and  filled  with  the  uter- 


i  Pioo.  U.  B.  Nftt.  Hi]S.,ToL89, 1911,  p.  860. 
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ine  processes  of  the  oviducts.  The  true  cephalothorax  forms  about 
two-thirds  of  this  anterior  body  and  is  one-half  wider  than  long; 
tl^e  second  segment  is  narrowed  a  little  and  is  quite  short;  the  fused 
third  and  fourth  segments  are  again  narrowed  a  little,  but  are  rounded 
out  posteriorly  over  the  fifth  segment,  so  as  to  be  nearly  twice  the 
length  of  the  second  segment. 

A  minute  eye  is  plainly  visible,  placed  far  forward,  very  dose  to 
the  anterior  margin. 

In  the  hinder  portion  of  the  body  the  fifth  segment  is  abruptly 
narrowed  to  less  than  half  the  width  of  the  fused  third  and  fourth 
segments,  and  is  mostly  concealed  in  dorsal  view. 

The  genital  segment  is  a  little  wider  than  the  fifth  segment  ante- 
riorly where  the  egg^trings  are  attached,  but  tapers  posteriorly. 

The  abdomen  is  made  up  of  three  long  and  narrow  segments, 
diminishing  regularly  in  size,  the  basal  one  the  same  length  as  the 
genital  segment.  The  anal  laminsB  are  as  long  as  the  terminal  abdo- 
men segment,  and  each  of  them  half  as  wide,  tapering  posteriorly 
and  tipped  with  an  inner  seta  as  long  as  the  entire  abdomen,  an  outer 
one  five^ighths  as  long,  and  two  minute  spines  at  the  base  on  the 
outer  margin. 

EggHBtrings  spindle-shaped,  slightly  swollen  at  the  center,  with 
bluntly  roimded  ends;  each  is  as  wide  as  the  genital  segment  and 
as  long  as  the  narrowed  posterior  body;  eggs  numerous,  arranged 
in  six  to  eight  longitudinal  rows,  about  eighteen  in  each  row. 

First  antennsd  long  and  stout,  the  basal  portion  not  much  enlarged, 
but  fxunished  with  a  dense  row  of  stout  setaa  along  the  anterior  mar- 
gin. Between  these  antennae  on  the  ventral  margin  is  a  stout  furca 
pointing  backward  and  composed  of  two  strong  spines  united  by  a 
crossbar  at  their  base. 

Second  antennsB  large  and  stout,  three-jointed,  terminal  and  basal 
joints  the  same  length,  the  middle  joint  less  than  half  as  long.  The 
terminal  joint  is  corrugated  on  its  ventral  surface  and  tipped  with  a 
stout  claw,  as  long  as  the  joint  itself  and  well  ciurved,  with  a  bristling 
row  of  spines  of  varying  lengths  around  its  base.  Mouth-parts  close 
behind  the  second  antennae;  upper  lip  triangular,  one-fifth  wider 
than  long,  a  rounded  angle  turned  forward  while  the  lateral  margins 
are  straight;  the  lateral  angles  project  as  roimded  loiobs  and  the 
posterior  margin  is  strongly  convex. 

Mandibles  simple,  turned  backward  beneath  the  upper  lip  and 
tipped  with  a  single  straight  spine.  First  maxilla  a  rounded  knob 
armed  with  three  plumose  setae  which  diminish  in  size  from  within 
outward.  Second  maxilla  short  and  stout,  turned  forward  and 
armed  with  a  small  spine  on  the  posterior  margin,  and  tipped  with 
two  straight  spines,  the  inner  of  which  is  twice  the  size  of  the  outer. 
Maxillipeds  reaching  forward  outside  the  other  mouth  parts  nearly 
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to  the  anterior  margin  of  the  upper  lip;  the  terminal  claw  large  and 
stout,  with  a  long  curved  accessory  spine  on  the  outer  (distal)  ciurve 
of  the  S.  The  basal  joints  of  these  maxillipeds  are  plainly  visible 
behind  the  maxillffl  and  are  connected  across  the  midline  by  a  wide 
sternum. 

First  swimming  legs  with  a  one-jointed  exopod  and  a  three-jointed 
endopod;  second^  third,  and  fourth  legs  with  three-jointed  rami,  the 
spines  and  setsB  arranged  as  follows:  Second  exopod,  I — 0, 1 — 1,  II — 
7;  endopod,  0—1,  0—2,  1—3.  Third  exopod,  I— 0,  I— 1,  0—8; 
endopod,  0—0,  0—2,  II— 2.  Fourth  exopod,  I— 0,  I — 1,  0—8;  en- 
dopod, 0 — 1,  0 — 1,  0 — ^3.  The  sternal  plates  connecting  the  bases 
of  the  third  and  fourth  legs  are  both  on  the  fused  (third  and  fourth) 
segment,  the  former  near  the  anterior  margin,  the  latter  at  the  center. 
The  fifth  legs  are  uniramose  and  two-jointed,  the  terminal  joint 
spatulate  and  tipped  with  three  spines. 

Color  a  translucent  cartilage  gray,  through  which  the  snow-white 
uterine  processes  of  the  oviducts  show  prominently;  the  eggs  are  also 
white  in  younger  stages  of  development. 

Total  length,  1.80  mm.  Anterior  inflated  portion  of  body,  0.85 
mm.  long,  0.75  mm.  wide.  Width  of  genital  segment,  0.28  mm. 
Length  of  egg-strings,  1  mm. 

Male. — General  body  form  elongate,  almost  linear;  cephalo thorax 
spindle-shaped,  strongly  contracted  anteriorly  and  posteriorly,  with 
the  lateral  margins  projecting.  Posterior  body  diminishing  by 
halves,  the  second  and  third  segments  nearly  the  same  width,  which 
is  half  the  cephalothorax,  the  fourth,  fifth,  and  genital  segments 
half  the  width  of  the  preceding  two,  the  abdomen  half  the  width  of 
the  genital  segment  and  two-jointed,  the  basal  joint  twice  the  length 
of  the  terminal;  anal  laminse  linear  and  two-thirds  the  length  of  the 
last  joint. 

Appendages  similar  to  those  of  the  female  with  the  usual  sexual 
differences.  The  furca  on  the  ventral  margin  between  the  bases  of 
the  first  antenna  is  considerably  enlarged  and  its  rami  overlap  the 
second  antennse.  The  daws  at  the  tips  of  the  latter  appendages  are 
also  much  enlarged  and  are  bent  into  a  half  circle.  The  maxillipeds 
are  three-jointed,  the  second  joint  enlarged,  triangular,  and  armed 
with  a  row  of«long  teeth  on  its  inner  margin;  terminal  claw  slender, 
ciurved  to  fit  down  over  the  second  joint,  beyond  the  proximal  end  of 
which  it  projects  for  some  distance ;  it  also  has  a  row  of  fine  saw  teeth 
which  fit  against  those  on  the  second  joint. 

First  swimming  legs  not  flattened,  as  in  the  female,  but  with  three- 
jointed  rami  like  the  following  pairs;  in  the  fourth  endopod  the  two 
terminal  joints  are  fused  with  only  marginal  notches  to  indicate  the 
jointing;  other  legs  as  in  the  female. 
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Total  length,  1.3  mm.  Cepbalothorax,  0.35  mm.  long,  0.4  nmi. 
wide.     Free  thorax,  0.37  mm.  long.    Anal  setae,  0.5  mm.  long. 

Ciolor  as  in  the  female,  the  testes,  sperm  ducts,  and  sperm  recep- 
tacles showing  snow-white  Hirongh  the  body  walls. 

{ndJJ&oKoCj  noQ  and  koxbcj  all  white.) 

This  species  is  a  very  common  one  on  the  gills  of  the  scorpion  &hy 
nearly  every  fish  examined  being  infested.  The  females  were  foimd 
fastened  to  the  skin  on  the  inside  of  the  gill  arches  and  occasionally 
on  the  filaments.    The  males  were  always  fastened  to  the  filaments. 

The  hold  of  both  sexes  is  rather  a  loose  one  and  is  easily  broken, 
and  they  seem  to  move  about  freely  over  the  gills.  When  removed 
to  an  aquarium  they  fasten  readily  to  the  glass  and  hold  on  as  well 
as  to  the  gills.  They  also  svmn  about  easily  and  quite,  rapidly  and 
may  be  kept  alive  for  several  days.  They  can  not,  however,  crawl 
up  out  of  the  water  like  the  CaUgid»,  but  always  remain  beneath 
the  surface. 

This  is  the  first  male  to  be  described  for  the  new  genus  ArtacolaXf 
and  it  is  interesting  to  note  some  differences  between  it  and  a  typical 
Bomolochua  male.  These  consist  chiefly  in  the  anterior  marginal 
furca,  the  huge  claws  at  the  tips  of  the  second  antennae,  and  in  the 
peculiar  shape  of  the  second  joint  and  terminal  claws  of  the  maxil- 
Upeds.  '    

PSBUDOSnCAlVTHnS  UNISBRIATUS,  new  ■pedes. 
Plate  24. 

Host  and  record  of  specimens. — ^A  single  lot  consisting  of  three 
females  with  egg-strings  was  obtained  from  the  mouth  of  the  yellow 
jack,  Caranx  crysos,  August  1,  1910. 

Type-spedmen. — Cat.  No.  43510,  U.S.N.M.  Paratypes,  Cat.  No. 
42256,  U.S.N.M. 

Female. — General  body  form  long  and  narrow;  cephalothorax 
transversely  elliptical,  one-sixth  wider  than  long;  frontal  margin  pro- 
jecting as  a  rounded  knob  between  the  bases  of  the  antennae. 

Carapace  not  reaching  the  lateral  margins,  its  posterior  comers 
prominent  and  rounded,  overlapping  the  second  thorax  segment;  no 
dorsal  grooves;  eye  small  and  situated  very  far  forward,  almost 
between  the  bases  of  the  antennae.  Second  segment  half  the  width 
of  the  cephalothorax  and  very  short;  third  segment  a  little  wider 
and  considerably  longer,  with  projecting  posterior  comers;  fourth 
segment  the  same  width  as  the  second  and  as  long  as  the  third, 
strongly  contracted  posteriorly;  fifth  segment  a  little  narrower  than 
the  fourth  and  about  half  as  long,  its  lateral  margins  projecting 
angularly  over  the  bases  of  the  fifth  legs;  sixth  or  genital  segment 
the  same  width  as  the  fifth  and  two-thirds  as  long,  its  lateral  margins 
strongly  convex. 
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Abdomen  abruptly  contracted  to  half  the  width  of  the  genital 
segment,  three-jointed,  the  joints  diminishing  slightly  in  width  and 
considerably  in  length;  anal  laminte  narrow  oblong,  three  times  hs 
long  as  wide  and  about  the  same  length  as  the  two  terminal  abdomen 
joints. 

Each  lamina  is  tipped  with  a  large  papilla  carrying  a  long  and 
stout  seta,  and  with  four  short  spines,  three  at  the  tip  and  one  on  the 
outer  margin. 

Egg-strings  one-sixth  longer  than  the  entire  body;  eggs  large  and 
unUeriate  except  for  a  short  distance  near  the  base  where  there  are 
two  rows,  30  to  36  eggs  in  each  string. 

First  antennee  not  enlarged  at  the  base,  but  with  a  row  of  wide  and 
flattened  set»  along  the  anterior  margin;  segmentation  indistinct  but 
apparently  made  up  of  five  joints. 

Second  antennsB  with  a  slightly  enlarged  terminal  joint,  tipped 
with  a  fleshy  finger-like  process  and  two  long  curved  claws. 

Extending  along  the  anterior  margin  of  the  joint  and  to  the  tip  of 
the  fiinger  process  is  a  row  of  blunt  teeth;  the  surface  of  the  joint  is 
also  covered  with  corrugated  ridges. 

Upper  lip  large  and  shield-shaped,  with  prominent  rounded  ante- 
rior comers  and  a  three-lobed  posterior  margin.  Mandible  directed 
backward  and  ending  in  a  smooth,  needle-like  spine.  First  maxilla 
with  a  distinct  basal  portion  and  a  prominent  knob  armed  with 
three  plumose  setae,  the  central  one  of  which  is  nearly  twice  the 
length  of  the  other  two.  Second  maxilla  with  a  long  and  swollen 
basal  joint  curved  forward  toward  the  end  and  tipped  with  two  short 
and  stout  spines  covered  with  hairs.  Basal  joint  of  the  maxillipeds 
partly  visible  behind  the  maxillae;  second  joint  curved  around  the 
outside  of  the  second  maxilla  and  greatly  elongated  so  that  it  reaches 
in  front  of  even  the  second  antennae;  terminal  claw  moderately  bent 
and  following  the  inner  margin  of  the  second  joint,  without  accessory 
spines  or  setae. 

Exopod  of  first  swimming  leg  turned  forward  and  two-jointed, 
terminal  joint  much  longer  than  the  basal;  endopod  extendii]^  back- 
ward and  three-jointed.  Second,  third,  and  fourth  legs  with  three- 
jointed  rami,  each  joint  of  the  exopod  armed  on  the  outer  margin 
with  short  saw  teeth  and  one  or  more  long  spines;  arrangement  of  the 
spines  and  setae  as  follows:  Second  exopod,  I — 0,  I — 0,  II — ^3;  endo- 
pod, 0 — 1,  0 — 2,  II— 3.  Third  exopod,  I— 0, 1— 0, 111—3;  endopod, 
0 — 1,  0 — 1,  1—3.  Fourth  exopod,  I— 0,  I— 0,  III— 3;  endopod, 
0 — 1,  0 — 1,  I — 2.  Fifth  legs  uniramose  but  wider  and  longer  than 
any  of  the  others,  each  tipped  with  three  spines  and  carrying  a  fourth 
on  the  outer  margin. 
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Uterine  processes  of  the  oviducts  filling  the  posterior  fourth  of  the 
cephalothorax  and  the  second,  third,  and  fourth  segments,  sending  a 
branch  out  into  the  base  of  each  of  the  swimming  l^s. 

Color  a  dark  gray,  the  cephalothorax  nearly  transparent,  the 
uterine  processes  snow-white. 

Total  length,  1.26  nun.  Cephalothorax,  0.6  nun.  long,  0.45  mm. 
wide.  Free  thorax,  0.5  nun.  long,  0.25  nun.  wide.  Egg-strings,  1.5 
nun.  long,  0.1  mm.  wide. 

(uniseriatuSf  arranged  in  a  single  series,  alluding  to  the  eggs.) 

The  present  genus  was  created  by  Brian  in  1906  for  some  parasites 
which  had  been  obtained  from  the  eye  of  '^Clupea  alosa."  The 
naming  of  the  genus  was  unfortunate  in  every  particular.  The  name 
EucarUlius  given  by  Claus  had  been  preoccupied  many  years  before 
for  a  genus  of  coleoptera  and  hence  can  not  stand.  We  thus  have  a 
Psevdoeucanthus  but  no  EucarUhus. 

Again,  Clauses  genus  was  distinguished  from  Bomolochus  by  the 
presence  of  maxillary  hooks  and  by  the  normal  position  of  the  maxil- 
lipeds  behind  the  other  mouth  parts.  Brian's  genus  shows  neither  of 
these  peculiarities  but  has  the  mouth  parts  like  those  of  Bcmoloekua, 
and  might  far  better  have  been  called  Psevdobomolochus.  Indeed, 
while  it  is  easily  distinguished  from  Ev^camihus  (AnchiMrotos),  what  it 
really  demands  is  a  better  separation  from  Bomolochus.  This  may  be 
stated  as  follows:  First  antennee  neither  enlarged  nor  curved  at  the 
base  and  destitute  of  tactile  set»;  maxillipeds  without  plumose  setsB 
or  accessory  spines;  exopod  segments  of  the  second,  third,  and  fourth 
legs  fused  and  only  the  terminal  joint  armed  with  plumose  setae; 
single  ramus  of  the  fifth  legs  longer  and  wider  than  any  of  the  others; 
each  anal  lamina  tipped  with  a  single-jointed  seta  and  small  spines; 
genital  segment  very  short  and  carrying  rudimentary  sixth  legs;  eggs 
very  large,  in  two  rows  only  or  even  mostly  uniseriate,  forming 
strings  similar  to  those  in  the  Caligids  and  unlike  the  rest  of  the 
ErgasilidflB. 

These  specimens,  obtained  and  examined  alive,  enable  us  to 
decide  all  those  points  in  Brian's  original  description  which  needed 
confirmation  or  correction.^ 

1.  There  are  four  free  segments  in  front  of  the  genital  segment  as 
in  Bomoloehua.  'Hie  first  of  these,  really  the  second  thorax  segment, 
is  very  short  and  narrower  than  the  third  segment.  This  segment 
is  not  indicated  in  Brian's  figures  or  description. 

2.  This  genus  possesses  first  maxillae  similar  to  those  in  the  other 
genera  of  the  family. 

3.  The  specimen  figured  by  Brian  as  a  ''male(?)"  was  really  a 
female  without  egg-strings. 

I  See  Proa  U.  8.  Net.  If  ua.,  voL  39,  p.  SSL 
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T AHIACANTHUS  FLAOSLLANS,  IMW  1 
Plate  25,  figs.  54-61. 

Host  and  record  of  specimens. — Six  females  with  egg-strings  were 
obtained  from  the  gill  cavity  of  the  hammer-head  shark,  Sphyma 
zygsena,  at  different  times,  two  being  the  largest  number  from  any 
single  shark. 

Type-specimen. — Cat.  No.  43517,  U.S.N.M.  Paratypes,  Cat.  No. 
42261,  U.S.N.M. 

Female, — General  body  form  elongate  and  narrow,  especially 
posteriorly;  cephalothorax  turned  over  ventrally  so  as  to  stand  at 
right  an^es  to  the  rest  of  the  body  axis;  ventral  surface  of  this 
cephalothorax  prolonged  into  a  sucking  disk  which  protrudes  beyond 
all  the  mouth  parts  and  is  surrounded  by  a  membranous  edge, 
similar  to  that  on  the  sucking  disks  of  Argulus. 

The  first  antenns  lie  along  the  anterior  portion  of  this  edge  whfle 
the  first  legs  curve  around  the  posterior  portion  and  both  no  doubt 
aid  in  attaching  and  releasing  the  disk. 

Cephalothorax  triangular  in  dorsal  outline,  with  rounded  comers, 
considerably  wider  than  the  second  (first  free)  segment,  and  entirely 
covering  the  antenns,  mouth  parts,  and  first  legs.  Second  to  fifth 
segments  about  the  same  length  but  diminiahing  regularly  in  width, 
and  showing  successively  larger  portions  of  the  swimming  legs,  until 
the  whole  of  the  fifth  pair  appears  in  dorsal  view.  Genital  segment 
the  same  width  as  the  fifth  segment  and  nearly  twice  as  long,  tapering 
posteriorly. 

Abdomen  composed  of  four  segments,  diminishing  regularly  in 
size,  except  that  the  third  one  is  a  Uttle  shorter  than  the  last.  Anal 
laminae  narrow,  two-thirds  the  length  of  the  last  segment,  each  tipped 
with  two  setsB  of  which  the  inner  one  is  half  as  long  again  as  the  outer. 
Egg-cases  attached  to  the  anterior  end  of  the  genital  segment  on  the 
dorsal  surface,  their  bases  covered  by  the  rudimentary  sixth  legs. 
Each  case  is  about  the  same  diameter  as  the  abdomen  and  reaches 
to  the  center  or  even  the  tips  of  the  longest  anal  sets;  eggs  numerous, 
arranged  in  six  or  seven  longitudinal  rows,  18  or  20  eggs  in  a  row. 

Basal  portion  of  first  antennae  not  much  enlarged,  indistinctly 
divided  into  three  parts,  with  a  fringe  of  large  flattened  setae  along 
the  anterior  margin;  terminal  portion  made  up  of  three  distinct  ' 
segments,  heavily  armed  with  setae. 

Second  antennae  three-jointed  and  tipped  with  three  long  curved 
claws,  the  ventral  surface  of  the  terminal  joint  being  corrugated. 

Mouth  parts  close  to  the  second  antennae;  upper  lip  two  and  a 
half  times  as  wide  as  long,  the  two  anterior  margins  slightly  concave, 
the  posterior  one  convex.  Mandibles  three-jointed,  the  two  distal 
joints  bent  backward  at  an  angle  with  the  basal  joint;  the  terminal 
joint  a  simple  straight  spine.    First  maxilla  armed  with  three  setae 
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of^about  the  same  length.  Second  maxilla  tipped  with  two  spines, 
the  posterior  one  twice  the  size  of  the  anterior.  Maxillipeds  with  the 
terminal  joint  bent  back  against  the  basal  and  tipped  with  two  spines, 
the  outer  (posterior)  of  which  is  twice  the  size  of  the  inner.  Behind 
the  bases  of  the  maxillipeds,  on  either  side  of  the  midline  and  close 
to  it,  is  a  short  accessory  spine. 

Each  ramus  of  the  first  Idgs  is  two-jointed,  those  of  the  second, 
third,  and  fourth  legs  three-jointed,  with  the  arrangement  of  the 
spines  and  set»  as  follows:  Second   exopod,  I — 0,   I — 1,   11 — 7 
endopod,   0 — 1,   0—2,   II — 4.    Third   exopod,   I — 0,   1 — 1,   11 — 6 
endopod,  0 — 1,  1—2,   11—3.    Fourth  exopod,  I— 0,  I— 1,  I — 6 
endopod,  0 — 1,  I — ^2,  II — 3.    Fifth  legs  two-jointed,  the  terminal 
joint  enlarged  and  tipped  with  four  spines.  •, 

Ovaries  in  the  lateral  portions  of  the  cephalothorax;  oviducts 
extending  back  along  the  lateral  margms  of  the  free  thorax  segments, 
sending  out  short  and  stout  uterine  processes  into  each  segment. 

Color  a  clear  cartilage  gray,  the  ovaries  and  processes  white. 

Total  length,  3  mm.  Cephalothorax,  0.70  nmi.  long,  0.98  mm. 
wide.    Free  thorax,  1  mm.  long.    Egg-cases,  1.5  mm.  long. 

(flageUana,  flagellating  or  lashing,  in  allusion  to  the  lashing  motions 
when  disturbed.) 

This  genus  was  established  by  Sumpf  (1871)  upon  some  specimens 
obtained  from  the  gills  of  Oardharias  (GarcharMrms)  lamia.  A  new 
species  was  added  by  the  present  author  in  1910  obtained  from  the 
vent  of  the  bonnet-head  shark,  Sphyma  tihuro.  The  present  is  a 
third  species  from  the  gUls  of  the  hammer-head,  and  having  been 
studied  alive  some  notes  can  be  added  on  the  habits  of  the  genus. 
All  the  specimens  were  found  attached  to  the  skin  of  the  gill  partitions 
just  outside  of  the  filaments.  When  detached  and  placed  in  an 
aquarium  they  swim  about  as  freely  as  pelagic  forms  and  may  be 
kept  alive  for  several  days.  The  ventral  disk  protrudes  like  a 
sucker's  mouth  and  is  the  cUef  organ  of  attachment,  thus  emphasizing 
one  of  the  chief  differences  between  the  subfamilies  of  the  ErgasiUdro. 
In  the  Ergasilinffi  there  is  no  ventral  disk  and  attachment  is  entirely 
by  means  of  the  second  antennae;  in  the  Bomolochinae  there  is  such 
a  disk,  but  the  stout  claws  on  the  maxillipeds  show  that  they  play 
an  important  part  in  attachment;  here  in  the  Taeniacanthinae  the 
ventral  disk  is  fuUy  developed,  and  is  the  only  organ  of  attachment, 
the  antennffi  and  maxillipeds  having  degenerated  beyond  practical  use. 
The  parasites  catch  on  and  let  go  with  great  ease  and  celerity  and 
adhere  to  glass  as  readily  as  to  the  fish's  gUls.  When  thus  attached 
the  long  thorax  and  abdomen  are  lashed  about  actively,  especially 
upon  irritation,  and  this  peculiar  habit  is  sure  to  attract  attention 
to  the  copepod.  When  the  gills  are  placed  in  water  the  parasites 
leave  them  quickly  and  swim  about,  usually  without  returning  to 
them  again. 
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Family  CALIGID^. 

CAUOUS  PRODUCTU8  Dma. 
CaliguB  productui  Dana,  1854,  p.  1354,  pi.  94,  fig.  4. 

Host  and  record  of  specimens. — ^This  species  was  originally  described 
by  Dana  from  specimens  obtained  from  the  common  dolphin,  Cory- 
phsdna  Mppurus,  and  from  trigger  fishes,  BdlisteSf  in  the  West  Indies. 
It  was  afterward  noted  by  Steenstrup  and  Ltitken  (1861,  p.  357)  as 
taken  from  the  inside  of  the  operculum  of  the  barracuda,  Sphyrsena 
barracuda,  and  by  Kr0yer  (1863,  p.  64)  as  found  on  the  same  Cory- 
phxna  as  Dana's  specimens.  In  both  of  these  instances  the  locality 
given  was  the  Danish  West  Indies. 

'  CAUGXTS  BAUST Jl  StoMiitnip  and  Lttkan. 

Caligus  bali8tsB  Steenstrxh*  and  LI^tkbn,  1861,  p.  356,  pi.  1,  fig.  1. 

Host  and  record  of  specimens. — ^This  species  was  originally  obtained 
from  the  mouth  and  fins  of  a  West  Indian  Balistes,  probably  B.  vetuUiy 
and  included  both  sexes.  It  has  not  been  found  by  any  subsequent 
investigators. 

CAUOUS  ISONTX  Stoemtnx?  and  LttfkML 

CaligtLS  iaonyx  Steenstrup  and  Lth'KEN,  1861,  p.  358,  pi.  3,  fig.  5. 

Host  and  record  of  specimens. — ^This  species  is  based  on  a  single 
female  taken  from  the  gills  of  a  great  barracuda,  Spliyrsena  barracuda^ 
in  the  West  Indies.    No  other  specimen  has  ever  been  obtained. 

CAUOUS  HJSMULORIS  Kftfjm. 

CaligtLS  hxpiuUmia  Kr0teb,  1863,  p.  48,  pi.  4,  fig.  Zct-d. 

Host  and  record  of  specimens. — ^Three  specimens,  two  females  and 
a  male,  of  tins  species  were  taken  from  the  gills  of  the  yellow 
grunt,  HxmuLon  sciurus  (H.  elegans  Cuvier),  in  the  Danish  West 
Indies.    No  other  specimens  have  ever  been  obtained. 

CAUOUS  TBNAZ  Heller. 
Plate  26;  plate  29,  figs.  99-101. 
CaliguB  tenax  Heller,  1865,  p.  172,  pi.  15,  fig.  3. 

Host  and  record  of  specimens. — ^The  original  type-specimens  were 
obtained  from  the  gills  of  the  horse  crevalle,  Caranx  hippos  (C.  caran- 
gus  of  Heller) ,  in  Brazil.  These  included  females  only.  Later  (1898) 
Bassett-Smith  reported  both  sexes  from  various  species  of  Caranx  in 
the  Indian  Ocean.  Both  sexes  were  also  obtained  from  the  gills  of 
Caranx  crysos  July  12,  and  from  Caranx  Tiippos  July  29,  1910,  and 
have  received  Cat.  Nos.  42301  and  42341,  U.S.N.M. 

Female. — General  body  form  long  and  stout;  carapace  ovate,  one- 
sixth  wider  than  long,  strongly  contracted  anteriorly;  frontal  plates 
prominent;  lunules  semicircular,  projecting  half  their  width;  frontal 
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margin  straight,  deeply  incised  at  the  center;  lateral  areas  very  wide; 
lateral  lobes  also  wide  and  short;  curved  strongly  inward  and  almost 
squarely  truncated  at  the  ends;  median  lobe  a  little  more  than  one- 
third  the  width  of  the  carapace,  with  projecting  comers  which  overlap 
the  lateral  lobes,  and  an  emarginate  posterior  border.  Eye  minute, 
one-third  the  length  of  the  carapace  behind  the  anterior  margin. 
Free  segment  short,  two-sevenths  the  width  of  the  carapace;  genital 
segment  acorn-shaped,  three-fourths  the  length  and  half  the  width  of 
the  carapace,  with  wide  and  bluntly  rounded  posterior  lobes. 

Abdomen  one-jointed,  three-sevenths  of  the  width  and  a  little  more 
than* half  the  length  of  the  genital  segment;  anal  laminse  minute, 
widely  separated,  each  tipped  with  four  short  set®. 

Egg-tubes  three-fourths  the  width  of  the  abdomen  and  a  little  more 
than  half  the  length  of  the  body. 

Terminal  joints  of  the  first  antenns  very  slender,  much  longer  than 
the  basal  joints,  ten  times  as  long  as  wide.  Second  antennae  rather 
slender,  with  a  long  terminal  claw  bent  at  a  right  angle  near  the  tip. 
MaxiUary  hooks  short  and  nearly  straight,  with  a  strongly  inflated 
base;  first  maxills  short  and  triangular,  with  a  small  secondary 
spine  near  the  center  of  the  ioner  margin.  Maxillipeds  with  a  stout 
terminal  claw  fully  as  long  as  the  moderately  inflated  basal  joint  and 
strongly  curved.  Fiurca  with  an  exceptionally  broad,  three-lobed 
base  and  the  short  rami  curved  so  as  to  form  together  a  half  circle. 
First  swimming  legs  with  a  very  rudimentary  one-jointed  endopod, 
and  with  short  plumose  sets  on  the  terminal  joint  of  the  exopod; 
second  legs  with  medium-sized  spines  on  the  exopod,  whose  second 
joint  carries  an  exceptionally  wide  rowing  seta;  rami  of  third  legs 
close  together,  the  spine  on  the  exopod  long  and  stout  and  bent  into 
a  half  circle;  fourth  legs  four-jointed  with  five  spines  subequal  in 
length. 

Cement  glands  situated  far  forward  in  the  genital  s^ment  and 
inclined  outward^  the  divisions  of  the  glandular  portion  showing  like 
a  string  of  beads  through  their  center. 

Color  a  clear  cartilage-gray,  very  translucent  except  toward  the 
margin,  with  ten  small  circular  pigment  spots  of  dark  bluish-purple 
on  the  dorsal  surface  of  the  carapace,  arranged  in  pairs. 

Total  length,  4  nun.  Carapace,  1.76  mm.  long,  2  nun.  wide. 
Genital  segment,  1.3  nun.  long,  1  mm.  wide.  Abdomen,  0.8  mm. 
long,  0.5  mm.  wide.    Egg-strings  2.25  mm.  long,  0.33  mm.  wide. 

Male, — Carapace  in  all  respects  similar  to  that  of  the  female,  but 
proportionally  larger;  free  segment  longer  and  contracted  into  a 
neck  anteriorly  and  posteriorly;  genital  segment  barrel-shaped,  with 
moderately  curved  sides  and  small  posterior  lobes  closely  approxi- 
mated to  the  sides  of  the  abdomen,  which  latter  is  almost  as  wide  as 
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the  genital  segment  and  indistinctly  two-jointed,  the  basal  joint 
much  the  shorter;  anal  lamin®  small  and  circular,  each  tipped  with 
three  long  setse  and  a  shorter  one  on  the  lateral  margin. 

Terminal  joints  of  the  first  antenna  even  longer  and  more  slender 
than  in  the  female. 

Second  antennas  with  a  much  longer  second  joint  and  a  shorter 
terminal  claw,  curved  into  a  horseshoe  shape.  Maxillary  hooks 
longer  and  more  slender  but  straight;  other  appendages  like  those 
of  the  female  except  that  both  the  fifth  and  sixth  l^s  are  present  on 
the  genital  segment,  the  former  on  the  lateral  mai^ins  opposite  the 
sperm  receptacles,  the  latter  forming  the  posterior  lobes. 

Color  as  in  the  female. 

Total  length,  2.85  mm.  Carapace,  1.6  mm.  long,  1.7  mm.  wide. 
Qenital  segment,  0.65  mm.  long,  0.45  mm.  wide. 

Heller's  description  of  the  female  of  this  species  was  good  and  such 
figures  as  he  presented  were  excellent,  but  both  were  made  from 
preserved  material  alone  and  lacked  many  details.  Bassett-Smith's 
description  of  the  male  is  far  from  satisfactory  and  his  single  figure 
gives  no  details  whatever. 

The  present  specimens  having  been  obtained  alive  and  kept  for 
several  days,  an  attempt  has  been  made  to  give  a  complete  descrip- 
tion from  them,  particularly  with  regard  to  color  and  proportions. 
Among  these  specimens  were  two  chalimus  larve;  in  the  smaller 
one  only  the  first  thorax  segment  was  fused  with  the  carapace  and 
the  endopod  of  the  first  legs  was  as  large  as  the  exopod.  In  the 
laiger  one  the  first  two  thorax  segments  were  fused  with  the  carapace 
and  the  first  endopod  had  become  very  rudimentaiy.  Both  sexes 
swim  about  in  an  aquarium  almost  constantly  and  are  fully  as  lively 
as  O.  rapcLX.  The  species  is  not  a  common  one,  for  among  the  large 
number  of  jacks  examined  during  the  season  only  two  were  found 
infested  with  this  parasite.  One  of  these,  however,  yielded  a  dozen 
specimens,  which  was  an  exceptionally  large  number. 

CALIGUS  miUTAIf  S  Helter. 
Plate  25,  fig.  62;  plate  27. 
Caligus  irritane  Hbller,  1865,  p.  177,  pi.  15,  figs.  7  and  8. 

Host  and  record  of  specimens. — A  male  and  female  of  this  species 
were  obtained  from  the  gills  of  a  large  (12  pounds)  red  snapper, 
Neomsenis  aya,  on  July  22,  1910.  They  have  been  given  Cat.  No. 
42262,  U.S.N.M. 

Female. — General  body  form  long  and  stout;  carapace  ovate, 
longer  than  wide  and  one-fourth  shorter  than  the  rest  of  the  body; 
frontal  plates  prominent^  lunules  enormous  and  circular,  separated 
by  a  distance  equal  to  their  own  diameter;  lateral  areas  narrow, 
lateral  lobes  curved  inward  at  their  tips  and  bluntly  rounded; 
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median  lobo  half  the  diameter  of  the  carapace^  with  a  nearly  straight 
posterior  maigin  on  a  level  with  the  tips  of  the  lateral  lobes. 

Free  segment  short,  about  one-fourth  the  width  of  the  carapace; 
genital  segment  shaped  like  a  broad  acorn  with  a  slightlj  reentrant 
posterior  margin,  three-fourths  the  size  of  the  carapace,  without 
lobes  or  fifth  I^. 

Abdomen  two-jointed,  basal  joint  considerably  the  longer;  one- 
third  the  width  and  five-sevenths  the  length  of  the  genital  s^ment; 
anal  laminae  short  and  wide,  each  tipped  with  five  setae. 

Of  the  appendages  the  maxillaiy  hooks  have  an  inflated  circular 
base  and  a  long  and  strongly  curved  ramus.  First  maxillae  slender 
and  extending  considerably  beyond  the  tip  of  the  mouth;  rudi- 
mentary endopods  present,  each  tipped  with  a  single  spine. 

Moutii  tube  very  short  and  wide,  in  fact  almost  circular  in  ventral 
outline.  Terminal  claw  of  maxillipeds  less  than  two-fifths  of  the 
length  of  the  basal  joint,  stout  and  strongly  curved,  with  a  spine  on 
its  inner  margin.  Furca  long  and  narrow,  contracted* at  the  base 
of  the  rami,  which  are  slender,  bluntly  rounded  and  curved  like 
parenthesis  marks.  First  swimming  legs  short  and  stout,  with  two 
spines  on  the  ventral  surface  of  the  basal  joint  at  the  distal  end  and 
one  on  the  posterior  margin;  rami  of  second  legs  equal  in  length, 
the  spines  on  the  exopod  slender  and  weak;  rami  of  third  legs  well 
separated,  short  and  wide;  fourth  legs  three-jointed  with  five  sub- 
equal  spines.  Cement  glands  divergent,  with  their  bases  close  to 
the  midline,  the  beaded  portion  narrow  and  extending  through  the 
center  of  the  gland. 

Color  a  uniform  cartilage-gray  without  pigment  marks  of  any  sort. 

Total  length,  4.16  mm.  Carapace,  1.83  mm.  long,  1.6  mm.  wide. 
Genital  segment,  1.25  mm.  long,  1  mm.  wide.  Abdomen,  0.92  mm. 
long,  0.35  mm.  wide. 

Male. — Carapace  similar  in  all  respects  to  that  of  the  female,  but 
proportionally  laiger,  the  medium  lobe  projecting  a  little  behind  the 
lateral  lobes;  genital  segment  barrel-shaped,  with  strongly  convex 
sides  and  straight  anterior  and  posterior  maigins;  both  the  fifth  and 
the  sixth  legs  present,  the  former  just  behind  the  center  of  the  lateral 
margin  and  tipped  with  a  single  spine,  the  latter  farther  back  and 
^  more  prominent,  tipped  with  two  spines. 

Basal  abdomen  joint  considerably  shorter  than  the  terminal;  anal 
laminae  long  and  wide,  each  tipped  with  four  setae. 

Second  anteimae  with  a  swollen  and  corrugated  basal  joint  and  an 
exceptionally  short  and  stubby  terminal  claw;  maxillary  hooks  en- 
larged so  that  they  are  longer  and  stouter  than  the  entire  second 
anteimae.  Maxillipeds  with  a  strongly  swollen  basal  joint  armed 
with  five^  lai^e  saw  teeth  on  its  inner  margin,  against  which  the 
terminal  claw  shuts  when  closed. 
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Furca  much  narrower  than  m  the  female  and  somewhat  different 
in  shape.    (See  fig.  72.) 

Color  like  that  of  the  female. 

Total  lengthy  3.5  mm.  Carapace,  2  mm.  long,  1.6  mm.  wide. 
Genital  segment,  0.67  jnm.  long,  0.48  mm.  wide. 

This  species  was  originally  described  by  Heller  from  specimens 
obtained  on  the  gills  of  a  Serranus  species  from  Brazil  and  has  not 
been  seen  since.  The  present  specimens  differ  in  several  of  the 
minor  details  but  are  undoubtedly  the  same  species.  They  are  here 
redescribed  to  confirm  Heller's  species,  to  idiow  the  variations  in 
minor  details,  and  to  emphasize  the  distinguishing  characters.  These 
latter  are  to  be  found  in  the  general  body  proportions,  the  exception- 
ally laige  lunules,  the  very  short  and  almost  circular  mouth  tube, 
and  in  the  male  the  stubby  claws  on  the  second  antenn®,  the  greatly 
enlaiged  maxillary  hook  and  the  stout,  toothed  basal  joints  of  the 
maxillipeds. 

The  species  is  very  rare,  only  the  single  pair  being  obtained  during 
the  entire  season. 

CAUOUS  ROBUSTUS  \ 


Plate  28. 
Caligus  rohustus  BASSBTT-SMrrH,  1898,  p.  361,  pi.  11,  figs.  1-2. 

Host  and  record  of  specimens, — ^A  male  and  female  were  obtained 
from  the  gills  of  the  red-mouthed  grunt,  Bathystoma  rimator,  July  14, 
1910,  and  have  received  Cat.  No.  42260,  U.S.N.M.  Two  much  larger 
females  were  afterwards  found  upon  the  gills  of  the  crevalle,  Caranx 
crysoSf  and  were  given  Cat.  No.  42268,  U.S.N.M. 

Female. — General  body  form  short  and  stout;  carapace  ovate,  as 
wide  as  long;  frontal  plates  narrow  and  not  prominent;  lunules  small, 
circular,  and  projecting  moderately;  lateral  areas  very  wide  and 
terminating  in  wide  and  blunt  posterior  lobes;  median  lobe  three- 
sevenths  the  entire  width  and  reaching  but  little  behind  the  lateral 
lobes;  posterior  sinuses  shallow  with  parallel  sides. 

Eye  medium-sized  and  placed  far  forward,  one-fifth  the  length  of 
the  carapace  behind  the  anterior  margin. 

Free  segment  nearly  one-third  the  width  of  the  carapace,  strongly 
contracted  anteriorly  and  posteriorly.  Genital  segment  broad 
acorn-shaped,  a  little  wider  than  long,  with  the  lateral  margins 
strongly  convex,  the  posterior  margin  nearly  straight,  the  comers 
evenly  rounded  without  lobes,  and  the  fifth  legs  visible  just  outside 
the  bases  of  the  egg  strings.  Abdomen  less  than  one-fourth  the 
width  of  the  genital  segment  and  considerably  shorter,  two-jointed, 
basal  joint  twice  the  length  of  the  terminal. 

Anal  laminae  large  and  inclined  toward  each  other,  each  tipped 
with  three  set»  of  equal  length  and  two  short  spines  on  the  outer 
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margin.  Egg-strings  half  the  entire  length,  each  one-third  wider 
than  the  abdomen  and  containing  20  to  25  eggs. 

First  antennffi  short,  not  reaching  the  lateral  margin  of  the  cara- 
pace; second  pair  with  a  stout  basal  joint  but  a  weak  and  slender 
terminal  claw.  Maxillary  hooks  minute,  with  an  inflated  circular 
base  and  a  very  short  tip;  first  maxillsB  long,  wide,  and  bluntly 
rounded  at  the  tip,  projecting  well  beyond  the  mouth  tube,  which  is 
short  and  wide.  MaxUlipeds  with  a  stout  basal  joint  bearing  an 
enormous  broad  spine  on  its  inner  margin  and  a  much  smaller  sec- 
ondary one  at  its  base.  The  point  of  the  terminal  claw,  which  is 
stout  and  less  than  half  the  length  of  the  basal  joint,  shuts  in  between 
the  two  spines.  Furca  stout,  contracted  at  the  center  and  enlarged 
at  either  end,  the  rami  broadly  laminate,  bluntly  rounded,  and  nearly 
straight. 

Exopod  of  the  second  swimming  legs  shorter  than  the  endopod  and 
armed  with  very  long  and  acuminate  spines;  rami  of  third  legs  well 
separated,  exopod  long  and  narrow  with  a  medium-sized  bluntly 
pointed  spine;  fourth  legs  stout,  the  three  terminal  joints  nearly  as 
wide  as  the  basal,  the  five  spines  subequal;  fifth  legs  each  tipped  with 
two  spines. 

Color  a  uniform  white,  without  pigment  markings  of  any  sort. 

Total  length,  4.2  mm.  Carapace,  2  mm.  long,  2  mm.  wide.  Geni- 
tal segment,  1.1  mm.  long,  1.3  mm.  wide.  Abdomen,  1  mm.  long, 
0.27  mm.  wide.  Egg-strings,  2  mm.  long.  The  females  from  Caranx 
crysos  had  a  total  length  of  7  mm.,  with  the  other  measurements  in 
proportion.  * 

Male, — Carapace  and  free  segment  similar  to  those  of  the  female, 
the  former  a  little  more  than  half  the  entire  length.  Genital  segment 
less  than  a  third  the  width  of  the  carapace,  barrel-shaped,  with 
strongly  convex  sides  and  short  posterior*lobes;  fifth  and  sixth  legs 
both  present,  the  former  just  behind  the  center  of  the  lateral  margins, 
the  latter  forming  the  posterior  lobes. 

Abdomen  two-jointed  but  with  the  terminal  joint  three  times  the 
length  of  the  basal;  anal  laminsa  large  and  inclined  toward  each  other, 
each  tipped  with  three  long  set»  and  a  fourth  shorter  one  on  the 
outer  margin.  Appendages  like  those  of  the  female  without  even  the 
customary  differences  in  the  second  antennad,  maxillary  hooks,  and 
maxillipeds. 

Color  Uke  the  female. 

Total  length,  2.64  mm.  Carapace,  1.35  mm.  long,  1.36  mm.  wide. 
Genital  segment,  0.43  mm.  long  and  the  same  width. 

Bassett-Smith's  original  specimens  were  obtained  from  the  oper- 
culum or  gill  rays  of  various  species  of  Caranx  and  Thynnus  from  the 
Indian  Ocean.  The  specimens  from  the  red-mouthed  grunt  are 
much  smaller  than  his  but  there  can  be  no  doubt  they  are  the  same 
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species,  while  the  two  from  the  jack  are  fully  as  large  as  his.  As 
Bassett-Smith  says,  the  species  somewhat  resembles  Oaligus  irritans 
Heller,  but  it  shows  these  differences.  The  genital  segment  in  both 
sexes  is  much  shorter  and  wider,  the  abdomen  is  narrower,  the  maxil- 
lary hooks  are  not  enlarged  in  the  male,  the  maxillipeds  are  alike  in 
the  two  sexes  and  very  different  from  either  sex  in  irritanB,  the  furca 
is  much  stouter  and  often  contracted  at  the  center,  aUd  the  details 
of  the  swimming  legs  are  quite  different,  especially  the  fourth  pair. 

In  the  two  large  females  from  the  jack  the  contents  of  the  digestive 
tube  showed  dark  bluish-black  by  transmitted  light,  and  the  ventral 
surface  of  the  genital  segment  was  covered  with  an  irregular  pattern 
of  fine  bluish-purple  lines. 

As  the  species  has  been  seen  only  by  Bassett-Smith,  and  as  the 
present  locality  is  far  removed  from  the  Ihdian  Ocean,  it  has  been 
deemed  wise  to  give  a  new  description  and  fibres. 

CALIOUS  ATROBCACULATUS,  ntw  tpadM. 
FUte  29,  figs.  92-98. 

Host  and  record  of  specimens. — Two  females,  both  with  egg-strings,  * 
belonging  to  this  tiny  species  were  found  fastened  to  the  gill  filaments 
of  the  doctor  fish,  Teufhis  hepatus, 

Type-specimen.—Cht.  No.  42348,  U.S.N.M. 

Female. — General  body  form  short  and  stout;  carapace  about  half 
the  entire  length,  a  httle  longer  than  wide;  frontal  plates  projecting 
prominently;  lunules  large,  circular,  and  dose  to  ^e  mid-line;  frontal 
margin  straight  without  any  median  incision;  cross-bar  of  the  H 
groove  curved  forward  so  that  its  center  is  close  behind  the  eye; 
lateral  areas  only  one-seventh  the  width  of  the  thoracic  area,  lateral 
lobes  pointed  and  curved  inward;  posterior  sinuses  narrow  and  deep; 
median  lobe  almost  squarely  truncated  posteriorly  and  projecting 
but  little  behind  the  lateral  lobes. 

Eye  large  and  placed  about  one-fourth  of  the  length  of  the  cara- 
pace behind  its  anterior  margin. 

Free  segment  short  and  contracted  into  a  waist  anteriorly;  genital 
segment  ovate,  one-third  the  entire  length,  with  evenly  rounded  sides 
and  corners  and  a  squarely  truncated  posterior  margin,  without 
lobes  or  fifth  legs. 

Abdomen  minute,  one-fourth  the  length  and  width  of  the  genital 
segment;  anal  laminso  spherical  and  well  separated,  each  tipped  with 
five  setae,  the  three  middle  ones  three  times  the  length  of  the  other  two. 

Egg-strings  very  wide  and  short,  each  nearly  half  the  width  and 
the  same  length  as  the  genital  segment  and  containing  a  dozen  eggs. 

First  antennae  short  and  slender,  the  tips  just  reaching  the  lateral 
margins  of  the  carapace;  second  pair  stout,  the  terminal  claw  much 
longer  than  the  basal  joint  and  bent  near  its  tip;  maxillary  hooks 
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three-quarters  as  large  as  the  terminal  claws  of  the  second  antennse, 
slender,  and  curved  but  slightly;  maxillse  reaching  well  beyond  the 
end  of  the  short  and  wide  mouth  tube,  slender,  with  an  enlarged  and 
bluntly  rounded  tip;  maxillipeds  small,  the  terminal  claw  weak  and 
only  half  the  length  of  the  basal  joint.  Furca  proportionally  large, 
the  basal  part  subquadrilateral  with  the  sides  slightly  reentrant,  the 
rami  one-hdf  longer  than  xhe  base,  nearly  parallel,  with  flattened 
spatulate  tips. 

Claws  on  the  exopods  of  the  second  legs  long  and  slender;  rami  of 
the  third  legs  small  and  well  separated;  fourth  legs  (including  their 
spines)  reaching  nearly  to  the  posterior  margin  of  the  genital  segment, 
but  slender,  with  a  short  spine  on  the  outer  margin  of  the  basal  joint 
near  its  distal  end,  a  long  terminal  spine  at  the  tips  of  the  second  and 
third  joints  and  two  on  the  terminal  joint,  of  which  the  inner  is  twice 
the  length  of  the  outer. 

Color  a  clear  cartilage  gray,  thickly  covered  on  the  dorsal  surface 
with  small  spots  of  jet  black;  these  spots  are  circular  in  outline  and 
are  thickest  along  the  midline  where  they  extend  the  entire  length  of 
the  body. 

Total  length,  2.06  mm.  Carapace,  1.1  mm.  long,  0.96  mm.  wide. 
Genital  segment,  0.65  mm.  long  and  the  same  width.  Abdomen, 
0.15  mm.  long.    Egg-strings,  0.8  mm.  long. 

{airomaculatua,  ater,  black,  and  maeulatus,  spotted.) 

This  tiny  species  proved  to  be  very  sluggish  when  transferred  to 
an  aquarium  and  did  not  swim  about  at  all,  simply  lying  on  its  back 
and  moving  its  appendages  feebly.  Its  distinguishing  characters  are 
the  black  spots  on  the  dorsal  surface,  the  large  circular  lunules,  the 
spatulate  tips  of  the  first  maxill®,  the  long  and  club-shaped  rami  of 
the  furca,  and  the  weak  and  slender  fourth  legs. 


CAUOtTS  ATURC  ATUS,  nc 
Plate  30,  figs.  102-106;  plate  32,  figs.  136-138. 

Host  and  record  of  specimens. — ^Three  females  with  egg-strings  were 
found  fastened  to  the  sides  of  the  filaments,  in  the  spaces  between 
adjacent  filaments,  on  the  gills  of  an  8-pound  green  parrot  fish,  Sparir 
soma  viriie,  in  company  with  the  following  species. 

Type-specimen. — Cat.  No.  43618,  U.S.N.M.  Paratypes,  Cat.  No. 
42269,  U.S.NJfef . 

Female. — General  body  form  short  and  stout;  carapace  ovate,  one- 
eighth  longer  than  wide,  narrowed  anteriorly;  frontal  plates  narrow 
and  not  prominent;  lunules  small,  widely  separated,  circular,  and  not 
projecting;  eye  small;  lateral  areas  narrow,  lateral  lobes  bluntly 
rounded  and  inclined  inward;  median  lobe  half  the  entire  width  and 
projecting  for  half  its  length  behind  the  lateral  lobes;  posterior  sinuses 
narrow  and  inclined  outward;  crossbar  of  the  H  grooves  convex 

Digitized  by  VjOOQ IC 


216  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  .    tol.  44. 

anteriorly,  crossing  the  midline  at  the  center  of  the  carapace.  Free 
segment  short,  one-fourth  the  width  of  the  carapace  and  swollen 
through  the  bases  of  the  legs.  Oenital  segment  ovate,  with  strongly 
convex  sides  and  short,  broad  posterior  lobes. 

Abdomen  minute,  triangular,  one-jointed;  anal  laminae  long  and 
narrow,  each  tipped  with  four  tiny  spines. 

Egg-strings  three-fourths  as  long  as^the  entire  body,  each  con- 
taining about  30  eggs. 

First  antennse  smaU,  the  joints  about  the  same  length;  second  pair 
large,  with  a  long  and  slender  terminal  claw  bent  into  a  hdf  circle. 
Maxillary  hooks  so  minute  as  to  be  scarcely  visible;  first  maxillse 
reduced  to  mere  pimples  at  the  sides  of  the  mouth  tube,  short  and 
blimtly  rounded  but  still  retaining  the  rudimentary  exopod  tipped 
with  two  spines.  Maxillipeds  long  and  slender,  basal  joint  three  and 
a  half  times  as  long  as  wide,  terminal  claw  stout  and  acimiinate, 
shorter  than  the  basal  joint  and  not  much  curved.  First  swimming 
legs  also  long  and  slender,  the  terminal  joint  with  only  two  claws  at 
the  end  and  three  weak  setse  on  the  posterior  border.  Terminal 
joint  of  the  exopod  of  the  second  legs  long  and  wide,  spine  on  the 
basal  joint  narrow  and  acimiinate,  spines  on  the  two  terminal  joints 
exceptionally  small  and  short.  Rami  of  third  legs  well  separated, 
claw  on  the  exopod  short,  stout,  and  straight,  the  joints  longer  than 
usual  and  well  armed  with  setae  and  spines.  Fourth  legs  three- 
jointed,  the  two  terminal  of  the  usual  four  joints  being  fused;  basal 
joint  a  little  longer  than  the  rest  of  the  leg  and  carrying  a  good-sized 
spine  on  its  outer  margin  near  the  distal  end;  the  inner  terminal 
spine  about  twice  the  length  of  the  other  four,  which  are  subequal. 

Cement  glands  short  and  stout  and  inclined  away  from  the  mid- 
line with  their  convex  sides  toward  it. 

Color  a  dark  cartilage-gray,  ornamented  on  the  dorsal  surface  of 
the  entire  body,  and  on  the  ventral  surface  of  the  abdomen,  with  an 
intricate  network  of  fine  lines  of  dark  bluish-purple. 

Total  length,  2.32  mm.  Carapace,  1.4  mm.  long,  1.25  mm.  wide. 
Genital  segment,  0.75  mm.  long,  0.66  mm.  wide.  Egg-strings,  1.9 
mm.  long. 

(afarcatus,  a,  not,  And  furcatus,  provided  with  a  furca.) 

This  species  bears  some  resemblance  to  C.  bcdisisaf  but  may  be 
easily  distinguished  by  the  much  shorter  abdomen,  by  the  absence 
of  a  furca,  by  the  degenerate  form  of  the  maxillaiy  hooks  and  first 
maxillffi,  and  by  the  fact  that  the  fourth  legs  have  five  spines  instead 
of  only  four.  The  only  other  CaUgus  species  which  possess  as  short 
an  abdomen  are  Elr0yer's  (7.  ablrreviahia  and  the  species  which  here 
follows,  C.  enormis. 

From  the  former  the  present  species  may  be  distinguished  by  the 
absence  of  a  furca  and  the  fifth  legs,  and  by  the  presence  of  six  spines 
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on  the  fourth  legs  mstead  of  four;  from  the  latter  it  may  be  distin- 
guished at  once  by  the  relative  size  and  shape  of  the  carapace  and 
abdomen. 

CAUOUS  BNORMIS,  new  ^ecki. 

Plate  31. 

Host  and  record  of  specimens. — ^A  dozen  specimens,  including  both 
sexes,  were  found  clinging  to  the  inside  of  the  gill  filaments  of  the 
same  8-pound  green  parrot  fish,  Sparisoma  viridej  that  served  as  the 
host  of  the  preceding  species. 

Type-Specimen. — ^A  female,  Cat.  No.  43693,  U.S.N.M.  Paratypes, 
Cat.  No,  42263,  U.S.N  Jkf. 

Female, — General  body  form  elongate  and  narrow;  carapace  and 
genital  segment  approximately  the  same  size,  each  of  them  being 
constricted  where  it  joins  the  fourth  (free)  segment,  thus  giving  the 
body  somewhat  the  shape  of  a  dumb-bell.  Carapace  only  three- 
sevenths  of  the  entire  length,  elliptical,  one-third  longer  than  wide; 
frontal  plates  narrow  and  prominent;  lunules  reduced  to  narrow  lines 
with  scarcely  any  curve,  close  together,  with  no  incision  in  the  short 
frontal  margin  between  them.  Eye  large  and  placed  well  forward. 
Lateral  areas  wide,  the  posterior  lobes  turned  slightly  outward; 
median  lobe  twice  the  width  of  the  lateral  lobes  and  reaching  more 
than  half  its  length  behind  them;  posterior  sinuses  broad  and  shallow. 

Free  segment  one-third  the  width  of  the  carapace,  with  convex 
lateral  margins.  Genital  segment  elliptical,  the  same  length  as  the 
carapace  but  a  little  narrower,  with  rounded  comers  and  nearly 
straight  sides. 

Abdomen  reduced  to  a  comparatively  minute  protuberance  at  the 
posterior  end  of  the  genital  segment,  triangular  and  one-jointed; 
each  anal  lamina  as  large  as  its  half  of  the  abdomen  and  tipped  with 
three  short  setaB  and  a  fourth  one  on  the  outer  margin. 

Egg-strings  exceptionally  short  and  wide,  similar  to  those  fotmd  in 
many  Dichelestiids,  each  half  the  width  of  the  genital  segment  and 
not  quite  equaling  it  in  length;  only  six  or  seven  eggs  in  each  string. 

First  antennse  short  and  stout,  not  reaching  more  than  halfway  to 
he  lateral  margins,  the  two  joints  about  the  same  length  and  well 
armed.  Second  pair  with  a  slender  terminal  claw,  slightly  bent  near 
the  tip.  Maxillary  hooks  and  first  maxillse  reduced  to  tiny  spines 
that  can  hardly  be  detected;  second  maxiUse  exceptionally  large  and 
stout,  the  two  joints  about  the  same  size,  the  terminal  claws  short  and 
stout.  Maxillipeds  with  a  swollen  basal  joint  and  a  strong  terminal 
claw  carrying  an  accessory  spine  on  its  inner  margin  toward  the  tip. 
Furca  entirely  lacking.  First  swimming  legs  rudimentary,  made  up 
of  three  short  and  wide  joints  of  about  the  same  si^,  the  terminal  one 
with  four  claws  at  the  tip  but  no  setae  on  the  posterior  margin.  Exo- 
pods  of  second  pair  extending  outward  in  line  with  the  basal  joint 
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and  at  right  angles  to  the  body  axis,  and  appearing  in  dorsal  view 
just  behind  the  posterior  lobes  of  the  carapace;  the  endopod  is  carried 
at  right  angles  to  the  exopod,  or  parallel  to  the  body  axis.  Third 
legs  reduced  far  more  than  is  usual  in  the  genus,  the  spine  on  the  exopod 
straight  instead  of  curved,  the  terminal  joint  with  foiu*  spines  but 
only  a  single  seta;  the  endopod  contains  but  one  partial  joint,  which  is 
fused  to  the  basal  plate.  Fourth  legs  stout  and  of  the  usual  pattern, 
three-jointed,  the  inner  terminal  spine  two  and  a  half  times  as  long  as 
the  other  four  which  are  about  equal.  Fifth  legs  present  just  in 
front  of  the  posterior  comers  of  the  genital  segment,  the  endopod 
represented  by  a  single  spine,  the  exopod  by  a  papilla  tipped  with  two 
spines. 

Color  a  light  cartilage-gray,  exceptionally  translucent  and  orna- 
mented on  the  dorsal  surface  of  the  carapace  with  a  few  scattered  and 
irregular  spots  of  purple  pigment. 

Total  length,  2.16  mm.  Carapace,  0.95  mm.  long,  0.75  mm.  wide. 
Genital  segment,  0.9  mm.  long,  0.6  mm.  wide.  Egg-strings,  0.8  mm. 
long,  0.28  mm.  wide. 

Male. — General  form  narrow  and  elongate;  carapace  exactly  like 
that  of  the  female,  but  the  posterior  body  much  narrower.  Lunules 
larger  and  semicircular;  eye  farther  back  in  the  carapace;  posterior 
sinuses  even  shallower  than  in  the  female. 

Genital  segment  barrel-shaped,  considerably  less  than  half  the 
width  of  the  carapace  and  just  about  half  the  length. 

Abdomen  two-thirds  as  wide  and  three-fifths  as  long  as  the  genital 
segment;  anal  laminae  large,  each  tipped  with  three  mediumnsized 
set®  and  two  short  spines  on  the  outer  margin. 

Appendages  like  those  of  the  female,  with  the  following  exceptions: 
The  first  antennae  reach  fully  to  the  lateral  margins  of  the  carapace; 
the  terminal  claw  on  the  second  pair  has  the  usual  accessory  spines 
and  corrugated  surfaces  found  in  the  male  sex;  the  maxillary  hook  is 
enormously  enlarged,  so  that  it  is  larger  than  the  claw  on  the  second 
antenna;  the  basal  joint  of  the  maxilliped  is  much  swollen,  and  is 
armed  with  a  stout  spine  on  its  inner  margin,  which  interlocks  with 
the  tip  of  the  terminal  claw;  the  accessory  spine  on  the  latter  claw  is 
close  to  the  base  instead  of  near  the  tip. 

Color  as  in  the  female. 

Total  length,  1.6  mm.  Carapace,  0.8  mm.  long,  0.6  mm.  wide. 
Genital  segment,  0.4  mm.  long,  0.25  mm.  wide. 

(enormis,  irregular,  imusual.) 

This  little  Caligus  is  irregular  in  many  respects,  such  as  the  extreme 
reduction  of  the  maxillary  hooks  in  the  female  and  their  enormous 
enlargement  in  the  male;  in  the  almost  complete  obliteration  of  the 
limules  in  the  female;  in  the  great  reduction  of  the  maxillae  in  both 
sexes;  in  the  absence  of  a  furca;  in  the  lack  of  plimiose  setae  on  the  first 
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1^9 ;  in  the  arrangement  of  the  endopod  and  exopod  of  the  second 
legs;  in  the  fusion  of  the  endopod  of  the  third  legs  to  the  basal  plate; 
in  the  practical  disappearance  of  the  abdomen  in  the  female;  and  in 
the  peculiar  size  and  shape  of  the  egg-strings.      • 

Taken  separately,  none  of  these  modifications  possesses  very  much 
systematic  value,  but  collectively  they  serve  to  distinguish  tie  new 
species  from  all  that  have  previously  been  described. 

In  its  general  make-up  and  in  its  habits  it  is  a  typical  OaliguSy 
and  although  the  species  is  so  small  the  enlargement  of  the  eggs 
indicates  that  the  nauplii  on  hatching  are  fully  the  size  of  those  from 
larger  species.  This  increase  in  size  and  consequent  ability  must 
compensate  in  some  way  for  the  paucity  in  the  number  of  eggs. 


CALIOnS  SUTFUSCUS,  IM 
Plate  30,  figs.  107-115. 

Host  and  record  of  specimens. — ^A  couple  of  females  were  taken 
from  the  mouth  of  the  blue  parrot  fish,  Scarus  ccsrvleuSf  June  30, 
1910. 

Type-specimen.-^ht.  No.  42267,  U.S.N .M. 

Female. — General  body  form  short  and  plump;  carapace  defi- 
nitely more  than  half  the  entire  length,  one-fourth  longer  than  wide. 
Frontal  plates  not  prominent;  anterior  margin  nearly  straight,  with 
an  incision  at  the  center;  lunules  of  medium  size  and  widely  sepa- 
rated, just  reaching  the  anterior  mai*gin.  Eye  relatively  large  and 
situated  far  forward;  crossbar  of  the  H  about  in  the  center  of  the 
carapace;  lateral  areas  veiy  narrow,  less  than  one-fourth  the  width 
of  the  thoracic  area;  lateral  lobes  obliquely  truncated  posteriorly; 
posterior  sinuses  shallow;  median  lobe  considerably  more  than  half 
the  entire  width  and  projecting  far  behind  the  lateral  lobes.  Free 
segment  one-third  the  width  of  the  carapace,  short  and  strongly  con- 
tracted anteriorly  and  posteriorly.  Grenital  segment  one-third  the 
entire  length,  ovate  in  outline,  squarely  truncated  posteriorly;  cor- 
ners smoothly  rounded  and  without  lobes;  fifth  legs  visible. 

Abdomen  misute,  elliptical,  about  one-fourth  the  width  and  length 
of  the  genital  segment;  anal  lamin®  widely  separated  and  divergent, 
each  tipped  with  three  long  setae  and  three  short  spines  on  the  outer 
margin.    Egg-tubes  unknown. 

First  antenna  short  and  plump,  not  reaching  the  level  of  the 
lateral  mai*gin;  second  pair  fairly  stout,  the  terminal  claw  strongly 
curved,  the  basal  joint  reinforced  by  a  long  and  sharp  spine  just 
behind  its  insertion.  Mouth  tube  short  and  stout,  first  maxilla  long 
and  slender,  reaching  well  beyond  the  tip  of  the  mouth  tube.  Maxil- 
liped  with  a  swollen  basal  joint  and  a  stout  terminal  claw,  three- 
quarters  as  long  as  the  basal  joint  and  strongly  curved,  with  an 
accessory  spine  on  its  inner  margin  near  the  center.    Furca  laige 
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and  8tout,  the  basal  portion  nearly  rectangular,  the  rami  broad, 
slightly  diveigent,  of  the  same  length  as  the  basal  portion,  and 
bluntly  rounded. 

First  and  second  swimming  l^s  of  the  usual  pattern;  rami  of 
the  third  pair  small  and  well  separated,  but  rendered  prominent  by 
the  wide  gap  between  the  posterior  lobes  of  the  carapace  and  the 
genital  s^ment.  Fourth  legs  reachii^  a  little  beyond  the  center 
of  the  genital  segment,  the  basal  joint  as  long  as  the  three  terminal 
joints;  the  latter  with  five  spines,  all  the  same  size  except  the  middle 
terminal  one,  which  is  twice  the  length  of  the  others. 

Color  yellowiah-white,  covered  on  the  dorsal  surface  with  sparsely 
scattered  circular  spots  of  brown  pigment. 

Total  length,  2.35  nun.  Carapace,  1.25  nun.  long,  1.05  nun.  wide. 
Genital  s^ment,  0.75  mm.  long,  0.63  nun.  wide.  Abdomen,  0.2  mm. 
long,  0.15  nun.  wide. 

(8uffu8CU8,  siib  nudfuscus,  somewhat  brownish  or  dusky,  alluding 
to  the  spots  on  the  dorsal  surface.) 

In  its  general  proportions  this  species  resembles  C.  ahhreviatus 
Kr0yer,  but  the  lunules  and  first  antennsB  are  proportionally  much 
longer,  the  carapace  is  not  contracted  anteriorly,  the  median  lobe 
projects  far  behind  the  lateral  lobes,  the  genital  s^ment  is  one- 
fourth  longer  than  wide,  instead  of  one-half  wider  than  long,  and  the 
abdomen  projects  for  its  entire  length  behind  the  genital  s^ment. 
These  characters,  together  with  many  differences  in  the  appendages, 
are  sufficient  to  distinguish  the  species  and  establish  its  validity. 

CAUOnS  MONACAHTm  Kftfrv* 
Ccdigus  rrumacanthi  Kr0ybr,  1863,  p.  59,  pi.  3,  fig.  2a-e. 

Host  and  record  of  specimens. — Kr0yer  obtained  a  single  male, 
which  he  referred  to  this  species,  from  the  skin  of  a  Monacanthys 
(probably  M.  hispidus,  the  file  fish)  in  the  West  Indies. 

The  present  author  has  given  elsewhere  *  reasons  for  believing  that 
this  was  really  a  young  female  C.  productus.  It  is  impossible  to  be 
absolutely  certain  without  further  material,  and  so  the  record  is 
here  repeated. 

LBPBOPHTHEIRnS  COSSTPm  Tl0fK. 

LepeophtheirtLS  cossyphi  Kr0ybr,  1863,  p.  115,  pi.  7,  fig.  6a-e. 

Host  and  record  of  specimens. — ^A  single  female  was  taken  by 
Kr0yer  from  the  gills  of  "  CossypJms  bodjaniis'*  (the  Spanish  lady 
fish,  Harpe  rufa)  in  the  West  Indies,  but  this  single  specimen  pre- 
sents sufficient  distinguishing  characters  to  establish  the  validity  of 
the  species. 

Two  other  species  of  LepeopTUheinis  have  been  recorded  from  fish 
that  are  common  in  the  West  Indies,  and  from  which  they  are  likely 

»  Proc.  U.  8.  Nat.  Mus.,  vol.  2S,  p.  607. 
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to  be  obtained  in  the  future.  These  are  L.  di88imul<Uu8  Wikon, 
obtained  from  the  red  grouper,  Epinephdv^  mario,  at  the  Bermuda 
Islands  by  Dr.  Edwin  Linton  in  1903/  and  L.  Ixmgispinosus  Wilson, 
found  on  the  gills  of  the  hammer-head  shark  at  Beaufort,  North 
Carolina,  in  1905.' 

DENTIGRYPS,  new  genus. 

(General  body  form  combining  the  cephalothorax  of  LepeopTuJieir 
ru8j  an  entirely  concealed  fourth  s^meiit,  the  genital  s^ment  of 
QloiopoteSf  and  a  peculiar  abdomen  somewhat  like  that  of  AUbion. 
First  three  thorax  segments  fused  with  the  head,  forming  a  carapace 
whose  frontal  plates,  grooves,  and  areas  are  just  like  those  of  Oaligus 
and  LepeopMheirus.  Fourth  and  fifth  s^ments  fused  with  the  geni- 
tal segment  and  the  three  entirely  covered  by  a  single  dorsal  plate. 
Attached  to  the  ventral  surface  of  the  genital  segment,  in  front  of 
each  posterior  comer,  is  a  long  conical  tooth  or  prong,  similar  to  those 
on  CfUnopoteSy  but  destitute  of  spines  or  setae. 

Abdomen  attached  to  the  ventral  surface  of  the  genital  segment 
some  distance  in  front  of  the  posterior  mai^gin.  Egg-tubes  of  medium 
length  and  like  those  of  (Migus.  Maxillary  hooks  and  furca  both 
present;  first  majdllae  simple  and  undivided  and  some  distance  behind 
the  mouth  tube.  First  and  fourth  legs  uniramose,  second  and  third 
biramose,  and  all  similar  to  those  of  Caligus. 

Type-species. — D.  cwrbaSy  new  species. 

(Dentigryps,  dens,  a  prong  or  tooth,  and  gryps,  a  griflln.) 

The  griffin  was  a  fabulous  animal,  half  eagle  and  half  lion,  and 
thus  becomes  a  fitting  name  for  this  new  genus  which  unites  the  typi- 
cal characters  of  quite  different  genera.  It  has  the  carapace  and  all 
the  appendages  of  LepeopWmrus  except  the  first  maxillae,  which  here 
are  simple  and  undivided.  But  there  is  no  free  segment,  and  the 
fused  fourth,  fifth,  and  genital  segments  are  covered  with  a  plate 
similar  to  the  carapace,  the  only  thorax  joint  capable  of  motion 
being  the  one  between  the  third  and  fourth  segments  where  these 
two  dorsal  plates  come  together.  A  similar  condition  prevails  in  the 
genus  Homoiotes} 

The  ventral  prongs  or  processes  on  the  genital  segment  are  one  of 
the  typical  characters  of  the  genus  Oloiopotes,  but  here  they  lack  the 
spines  and  setae  so  commonly  found  in  that  genus. 

The  dropping  of  the  abdomen  to  the  ventral  surface  and  its  trans- 
ference forward  is  typical  of  the  subfamily  Pandarinae,  while  the 
posterior  lobes  on  either  side  of  the  anal  laminae  are  characteristic  of 
such  genera  as  Alebion. 


}  Pioo.  n.  S.  Nat  Has.,  vol.  28,  p.  631. 
« Idem,  vol.  83,  p.  604. 
•  Idem,  VOL  28,  p.  661. 
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The  present  genus  is  thus  a  sort  of  patchwoik  of  parts  of  other 
genera  and  may  well  serve  as  another  connecting  link  between  those 
genera.    The  majority  of  its  characters  locate  it  in  the  Caligins. 

DBNnORTPS  CURTU8.  naw  ^tdM, 
Plate  32,  figs.  127-136. 

Host  ani  record  of  specimens. — Six  females  of  this  new  genus  were 
obtained  by  Dr,  Edwin  Linton  from  the  mouth  and  gill  cavities  of  the 
cardenal  or  poison  grouper,  Mycteroperca  venenosa  apiM,  at  the 
Bermuda  Islands,  July  27,  1903. 

Type-specimen. — Cat.  No.  43695,  U.S.N.M.  Paratypes,  Cat.  No. 
42328,  U.S.N.M. 

Female. — General  body  form  elliptical,  short  and  wide,  apparently 
truncated  through  the  center  of  tibe  genital  segment  and  thus  pre- 
senting a  curious  sawed-off  appearance.  Carapace  orbicular,  as  wide 
as  long;  dorsal  grooving  like  that  in  Caligus,  the  crossbars  of  the  H 
at  the  longitudinal  center;  lateral  areas  very  narrow,  only  one-third 
as  wide  as  the  thoracic  area;  posterior  sinuses  rather  deep  with  flaring 
sides;  posterior  margin  of  thoracic  area  reentrant.  Eyes  large  and 
placed  well  forward;  frontal  plate  narrow  and  without  lunules,  but 
with  a  distinct  median  sinus. 

Fourth  thorax  segment  so  thoroughly  fused  with  the  fifth  and 
genital  segments  as  to  be  indistinguishable  except  by  the  fourth  legs. 
These  three  segments  are  covered  with  a  strongly  arched  dorsal  plate 
(probably  really  a  fusion  of  two  plates  like  that  in  Homoiotes),  which 
is  fully  as  wide  as  the  thoracic  area  of  the  carapace,  half  as  long  as 
wide,  and  prolonged  at  each  posterior  comer  into  a  short  blunt  lobe. 
Just  in  front  of  each  of  these  lobes  on  the  lateral  margin  is  a  large 
plumose  seta.  From  the  ventral  surface  of  the  genital  segment  in 
front  of  the  lobes  a  large  conical  prong  extends  backward  and  out^ 
ward  on  either  side  to  a  level  with  the  tips  of  the  anal  laminae.  These 
prongs  are  hard  and  chitinous,  perfectly  smooth,  and  are  cut  off 
obliquely  at  the  tips.  In  one  female  there  was  a  single  long,  non- 
plumose  spine  near  the  tip  of  each  prong.  Egg-cases  wide  and  about 
as  long  as  the  body;  eggs  large  and  similar  to  those  of  LepeopMheirus 
dissimuUUus. 

On  the  midline  of  the  ventral  surface,  between  the  bases  of  the 
prongs,  is  attached  the  abdomen.  This  is  one-jointed,  somewhat 
trapezoidal  in  outline,  the  same  width  and  length,  and  just  shows  its 
tip  behind  the  dorsal  plate  of  the  genital  segment.  On  either  side  of 
the  anal  laminae  the  abdomen  is  prolonged  into  a  short  blunt  lobe, 
half  the  length  of  the  lamina  itself.  These  lamin©  are  oblong,  slightly 
widened  at  the  tip,  and  each  is  armed  with  three  terminal  setae,  two 
on  the  outer  margin  and  one  on  the  inner. 
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First  antennae  short,  the  tips  scarcely  reaching  beyond  the  free  edge 
of  the  carapace;  terminal  joint  slender  and  considerably  longer  than 
the  basaL  Second  antennae  stout,  the  terminal  claw  bent  abruptly 
near  the  tip;  maxillary  hooks  small  and  not  much  curved.  Mouth 
tube  short  and  blunt;  first  maxillae  some  distance  behind  the  mouth, 
long,  slender,  and  undiyided;  maxiUiped  with  a  moderately  stout 
basal  joint,  and  a  slender  terminal  claw,  half  as  long  as  the  basal 
joint,  and  with  an  accessory  spine  on  its  inner  mai^in  near  the  center. 

First  legs  with  no  trace  of  an  endopod  and  with  short  setae  on  the 
terminal  joint;  spines  on  the  exopods  of  the  second  legs  long  and 
stout;  rami  of  third  legs  close  together,  spine  on  the  base  of  the 
exopod  also  long  and  stout;  basal  joint  of  the  fourth  legs  the  same 
length  as  the  three  terminal  joints,  inner  terminal  seta  twice  the 
length  of  the  outer  and  all  three  terminal  ones  toothed. 

Color,  a  yellowish-gray,  becoming  dark  cinnamon-brown  in  the 
thicker  parts  of  the  body. 

Total  length,  3.6  mm.  Carapace,  2.55  mm.  long  and  wide.  Fused 
fourth,  fifth,  and  genital  segments,  0.8  mm.  long,  1.6  mm.  wide. 

(curlus,  shortened  with  the  idea  of  being  mutilated,  the  body 
looking  as  if  some  of  the  posterior  part  had  been  cut  off.) 

Although  no  specimens  of  this  new  genus  have  yet  been  obtained 
from  the  West  Indies,  it  is  almost  certain  that  it  will  be  found  there, 
because  its  host  is  even  more  common  there  than  around  Bermuda, 
and  ia  found  as  far  south  as  Brazil.  There  is  therefore  every  reason 
why  it  should  be  included  in  the  present  list  of  parasites. 

AliXJRSTBS  PARVULUS,  new  ipedef. 
Plate  33,  figs.  139-147. 

Host  and  record  of  specimens. — A  single  female  of  this  interesting 
species  was  obtained  by  Dr.  Edwin  Linton  from  the  gills  of  a  black 
angol  fish,  Pomaca7Uhu8  arcruitus,  at  the  Marine  Laboratory  of  the 
Carnegie  Institution  at  the  Dry  Tortugas,  Florida,  July  15,  1907. 

Type-specimen.—Ceit.  No.  42276,  U.S.N3I. 

Femaie. — Cephalothorax  ovate,  slightly  longer  than  wide,  squarely 
truncated  posteriorly;  frontal  plates  well  fused  with  the  head,  and 
furnished  with  a  broad,  transparent  chitinotis  margin  which  evidently 
functions  as  a  sucking  disk.  The  groove  at  the  crossbar  of  the  H 
visible  at  the  sides  only,  eliminated  at  the  center;  lateral  areas 
narrow;  thoracic  area  half  of  an  ellipse,  one-third  wider  than  long,  a 
little  more  than  half  the  width  of.  the  cephalothorax,  the  posterior 
margin  a  straight  line  connecting  the  tips  of  the  lateral  lobes;  poste* 
rior  sinuses  mere  notches,  scarcely  visible. 

Fourth  (free)  segment  one-fifth  the  width  of  the  carapace,  con- 
siderably thickened  through  the  bases  of  the  fourth  legs.  Genital 
segment  as  wide  as  long,  the  same  shape  as  the  carapace  and  half  as 
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wide,  narrowed  to  a  neck  anteriorly  where  it  joins  the  fourth  segment, 
with  the  posterior  margin  slightly  convex,  without  lobes  but  bearing 
the  rudiments  of  both  the  fifth  and  sixth  legs  at  the  rounded  posterior 
comers. 

Abdomen  fused  into  the  center  of  the  posterior  maj^in  of  the 
genital  segment,  with  only  the  extreme  tip  visible  on  either  side  of 
the  anus;  anal  laminae  apparently  attached  to  the  genital  s^ment, 
on  a  level  with  its  dorsal  surface;  each  is  large,  triangular,  and  armed 
with  five  plumose  set».  Egg-cases  attached  on  either  side  of  the 
fused  abdomen;  eggs  large  and  thick,  arranged  as  in  Caligris. 

Joints  of  the  first  antennae  equal  in  length,  but  the  basal  one  four 
times  as  wide  as  the  terminal.  Second  antennae  slender,  a  small 
spine  on  the  posterior  mai^in  of  the  basal  joint  and  an  accessory 
daw  on  the  ventral  surface  of  the  terminal  claw  near  its  base.  MaxU- 
laiy  hooks  wholly  lacking.  First  maxillae  reduced  to  mere  semi- 
circular stubs  on  either  side  of  the  mouth  tube;  second  maxillae  like 
those  of  Caligus.  Maxillipeds  very  lai^e,  the  basal  joint  much 
swollen,  the  terminal  claw  as  long  as  the  basal  joint  and  bent  into  a 
sickle  shape,  with  a  small,  blimt  spine  on  the  inner  margin  near  the 
base.  Mouth  tube  long  and  slender,  not  at  all  like  those  of  the  Cali- 
ginae,  but  closely  resembling  those  of  the  Pandarinae.  Swimming  l^s 
like  those  of  the  Caliginae;  first  pair  with  three  terminal  daws,  three 
plumose  setae  on  the  posterior  margin  of  the  terminal  joint,  and  a 
rudimentary  endopod  on  the  basal  joint. 

Spines  on  the  exopods  of  the  second  legs  veiy  long  and  turned 
diagonally  inward  across  the  succeeding  joints.  Fourth  legs  very 
slender,  the  basal  joint  no  thicker  than  the  terminal  ones. 

Color  (preserved  material),  a  light  gray,  the  genital  segment  con- 
siderably darker  than  the  carapace. 

Total  length,  1.2  mm.  Carapace,  0.76  mm.  long,  0.71  mm.  wide. 
Genital  segment,  0.35  mm.  long  and  wide. 

(parvulus,  very  small.) 

This  single  specimen  is  placed  in  the  genus  Anuretes,  but  differs 
in  some  important  particulars  from  the  two  species  already  described. 
The  maxlQary  hooks  are  not  present;  the  first  maxillae  and  furca  are 
reduced  to  mere  stubs,  hardly  distinguishable;  the  abdomen  is 
plainly  fused  into  the  center  of  the  posterior  margin  of  the  genital 
segment,  and  the  anal  laminae  are  on  a  levd  with  the  dorsal  surface 
of  the  genital  segment  instead  of  being  attached  to  its  ventral  surface. 

In  all  other  particulars  it  corresponds  with  the  species  described 
by  Kr0yer  and  Basdett-Smith.  There  can  be  no  question  that  the 
present  specimen  is  generically  distinct  from  Caligus  and  Lepeophn 
{heirus,  and  if,  in  spite  of  the  above  differences,  it  can  be  referred  to 
the  genus  Amiretea^  it  will  establish  the  validity  of  that  genus 
satisfactorily. 
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BCmiAS  LOBODBS  WOson. 
Midias  lohodea  Wilson,  1911,  p.  625,  pi.  65,  figs.  1-12. 

Host  and  record  of  specimens. — ^This  species  was  originally  described  ^ 
from  specimens  obtained  by  Dr.  Edwin  Linton  at  the  Dry  Tortugas, 
Florida,  from  the  outside  surface  of  the  head  of  a  great  barracuda 
(Sphyrsena  barracuda). 

Similar  specimens  to  the  number  of  40,  including  both  sexes,  were 
obtained  from  the  same  host  at  Montego  Bay,  Jamaica. 

BURTPHORUS  CORTPRSNA  Kitfyoc. 
Euryphanu  coryphsenx  Eb0tbb,  1863,  p.  161,  pi.  10,  figs.  4a-ft. 

Host  and  record  of  specimens. — Several  specimens  were  reported  by 
Erefyer  from  the  gills  of  the  common  dolphin,  Coryphxna  hippurus, 
in  the  tropical  Atlantic  near  the  West  Indies.  This  is  probably  the 
same  species  as  had  been  named  nympJia  by  Steenstrup  and  Lfttken 
in  1861,  which  was  taken  from  a  ''dolphin''  near  the  West  Indies. 

PARALSBION  CURTICAXTDIS,  naw  ^mIm, 
Plate  34. 

Host  and  record  of  specimens. — ^Four  females  were  taken  from  the 
gills  of  a  12-poimd  red  snapper,  Neomsenis  aya,  July  2, 1910. 

Type-specimen. — Cat.  No.  43601,  U.S.N.M.  Paratypes,  Cat.  No. 
42271,  U.S.N.M. 

Female. — General  body  form  short  and  plump ;  carapace  horseshoe- 
shaped,  one-fourth  wider  than  long,  squarely  truncated  posteriorly; 
each  side  of  the  H  grooves  has  a  double  curve  like  the  letter  S,  the 
part  posterior  to  the  crossbar  with  the  concave  sides,  the  anterior 
part  with  the  convex  sides,  facing  each  other;  this  makes  the  space 
between  the  sides  anteriorly  only  one-fourth  what  it  is  behind  the 
erossbar.  Posterior  lobes  wide,  their  tips  curved  inward  so  as  to 
overlap  the  comers  of  the  median  lobe  and  project  slightly  behind  it; 
lateral  areas  very  wide  anteriorly  and  narrow  posteriorly;  posterior 
sinuses  shallow  and  oval. 

Median  lobe  with  projecting  comers  and  a  somewhat  reentrant 
posterior  margin.  Free  segment  nearly  half  the  length  of  the  cara- 
pace, narrowed  anteriorly  and  posteriorly  but  projecting  strongly  at 
the  bases  of  the  fourth  legs.  Genital  segment  subquadrilateral,  as 
wide  as  long,  three-fifths  aa  wide  as  the  carapace,  with  short  and 
broad  posterior  lobes. 

Abdomen  one-jointed,  half  the  length  and  one-third  the  width  of 
the  genital  segment,  with  a  shallow  anal  sinus;  anal  laminae  small 
and  nearly  spherical,  each  tipped  with  three  long  setae  and  one  short 


1  Proc.  U.  S.  Nat.  Mus.,  voL  39,  p.  636. 
60077*— Proc.N.M.vol.44— 13 ^15 
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one.  Egg-tubes  three-fourths  as  wide  as  the  abdomen,  and  about 
half  the  length  of  the  body. 

Jomts  of  the  first  antennsd  equal  in  length,  the  terminal  one  very 
^lender  with  a  few  short  spines  at  the  tip. 

Second  antenna  large  and  stout,  the  basal  joint  reenforced  by  a 
stout  and  blunt  spine  just  behind  its  insertion.  Maxillary  hook  large 
and  stout  and  strongly  curved,  with  two  blunt  dpines  between  its 
base  and  tliat  of  the  maxilla;  the  latter  is  triangular  with  a  long  and 
slender  point  without  accessory  teeth  or  spines.  Maxillipeds  com- 
paratively weak,  the  terminal  claw  actually  smaller  than  that  of  the 
second  antennae.  Furca  made  up  of  two  short,  wide,  and  squarely 
truncated  rami,  strongly  divergent  and  each  shaped  like  an  hour- 
glass. 

Basal  joint  of  first  swimming  legs  with  a  small  spine  on  the  pos- 
terior margin  near  the  proximal  end,  and  a  very  long  and  slender 
one  at  the  anterior  distal  comer.  There  is  also,  attached  to  the  pos- 
terior margin  near  ihe  distal  end,  a  rudimentary  endopod,  which  is 
one-jointed  but  divided  at  ihe  tip.  The  terminal  joint  of  the  exopod 
has  three  spines  at  its  tip,  but  no  plumose  setsB  on  the  posterior 
margin. 

The  spines  on  the  exopods  of  the  second  and  third  legs  are  ex- 
ceptionally large  and  stout,  that  on  the  third  legs  being  bent  into  a 
half  circle.  Fiurthermore,  both  rami  of  these  third  legs  are  dis- 
tinctly three-jointed,  the  division  of  the  joints  being  similar  to  that 
on  the  second  legs  and  totally  different  from  what  is  found  in  the 
CaligineB.  The  basal  joint  of  the  fourth  legs  is  unarmed  and  is  about 
as  long  as  the  three  terminal  joints;  the  spines  at  the  tips  of  the 
second  and  third  joints  and  the  three  at  the  tip  of  the  terminal 
joint  are  all  about  equal  in  size;  the  second  and  third  of  these 
spines  are  reenforced  at  the  base  by  a  membrane  with  a  toothed 
margin.  The  fifth  legs  appear  on  the  posterior  lobes  of  the  genital 
segment,  outside  of  the  egg-tubes  and  close  to  the  lateral  margin. 
Each  is  distinctly  two-jointed,  and  the  terminal  joint  is  tipped  with 
three  seta. 

The  cement  glands  are  club-shaped,  the  enlarged  glandular  portion 
tapering  imperceptibly  into  the  narrow  duct.  On  each  of  the  four 
females  obtained  there  was  also  a  pair  of  relatively  large  spermato- 
phores  fastened  to  the  lateral  margins  of  the  abdomen.  Each  sperma- 
tophore  is  spherical,  two-thirds  as  wide  as  the  abdomen,  and  fur- 
nished with  a  very  short  duct  which  leads  directly  inward  from  the 
margin  to  the  opening  of  the  sperm  receptacle  on  the  midline.  These 
ducts  do  not  cross,  but  each  empties  into  its  own  side  of  the  recep- 
tacle. 

Color  a  imiform  grayish-white  without  pigment  of  any  sort. 


Digitized  by  VjOOQiC 


!ial960.  CRUSTACEAN  PARA8ITE8  OF  FISH  AND  CRABS^WILSON.    227 

Total  length,  6  mm.  Carapace,  2.65  mm.  long,  3  mm.  wide. 
Fourth  segment,  1.15  mm.  long.  Genital  segment,  2  mm.  long  and 
the  same  width.    Egg-cases,  3.3  mm.  long. 

(eufiiea/^jutis,  ewrtus^  short,  and  eauia^  tail,  in  allusion  to  tlie  very 
short  abdomen.) 

The  genus  Paralebum  was  instituted^  for  some  parasites,  including 

both  sexes,  which  were  obtained  from  a  shark  in  Chesapeake  Bay. 

In  the  type  species,  dongatua,  the  genital  segment  has'  long  and 

pointed  i)osterior  lobes,  the  abdomen  is  also  long  and  two-jointed, 

the  furca  is  double,  and  there  are  plimiose  setse  on  the  terminal  joint 

of  the  first  swimming  legs.    In  the  pres^it  species  the  lobes  of  the 

genital  segment  are  broad  and  short,  the  abdomen  is  very  short,  the 

furca.  is  single,  and  there  are  no  plumose  setsB  on  the  firot  legs.    In 

other  particulars  there  is  a  marked  similarity  between  the  two  spo- 

cies,  with  just  tJiose  differences  in  detail  that  would  naturally  be 

expected. 

Family  DICHELESTHD^. 

IBRlf  AUTHSOPUS  ANOULATUS  Ttpm* 

Lemanthropva  angulatua  Kb0tbb,  1863,  p.  196,  pi.  9,  ^.  1  o-^. 

Host  and  record  of  specimens. — This  species  was  originally  described 
by  Kr0yer  from  specimens  obtained  on  the  gills  of  a  West  Indian 
Serranus,  one  of  the  groupers.  All  the  other  records  are  simply 
copies  of  this  one  of  Erieryer's,  and  no  other  investigator  has  seen  * 
the  species.  Heller  suggests  (1865,  p.  213)  that  it  is  identical  with 
the  Aethon  qmdratus  previously  described  by  KrjEfyer.     (See  p.  192.) 

LSRHAIfTHROPirS  OIOANTBUS  Kftfrv* 

Plate  33,  figp.  148-150;  plate  35. 

LemmUhropus  giganteus  Eaf^TSB,  1863,  p.  206,  pi.  8,  fig.  1  a-c.— -HBmEK,  1879, 
,   p.  345,  pi.  4,  figs.  53  to  55. 

Host  and  record  of  specimens. — ^This  species  was  established  by 
'Ki0yer  in  1863  for  a  single  female  obtained  from  the  gills  of  a 
'^Caranx  carangus'*  taken  in  Brazil  and  sent  first  to  the  Vienna 
Museum  and  tibence  to  the  Royal  Museum  at  Copenhagen.  This 
same  specimen  was  afterward  examined  and  described  by  Heider 
(1879).  *'Many  specimens"  were  reported  by  Bassett-Smith  (1898, 
p.  360)  from  the  gills  of  ''Caranx  mdampMgus'^  at  Aden  in  the  Indo- 
Tropics.  In  the  present  instance  two  lots  were  obtained,  each  of 
which  included  both  sexes;  the  first  from  the  gills  of  Caranx  crysos 
is  included  under  Cat.  No.  42277,  U.S.N.M.;  the  second  from  the 
gills  of  Caranx  hippos,  under  Cat.  No.  42282,  U.S.N.M. 

Female, — General  body  form  short  and  rather  plump;  cephalo- 
thorax  ovoid,  its  posterior  comers  well  rounded,  with  the  sides  of 
the  carapace  projecting  considerably  in  front  of  the  anterior  margin. 

1  Proc  U.  S.  Nat.  Mas.,  vol.  30,  p.  629. 
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Antennal  segment  small,  triangular  in  shape,  and  just  fitting  into  the 
sinus  between  the  projecting  sides  of  the  carapace.  Second  and  third 
segments  in  the  free  thorax  covered  with  a  dorsal  plate  trapezoidal 
in  outline,  narrowed  anteriorly  and  widened  posteriorly,  with  a  short 
triangular  process  extending  outwards  and  backwards  from  each  pos- 
terior corner  opposite  the  bases  of  the  third  legs.  Fourth  segment 
with  a  dorsal  plate  which  is  considerably  wider  than  the  one  just 
mentioned,  and  which  extends  back  well  beyond  the  tips  of  the  anal 
laminsB.  In  shape  it  is  about  three-quarters  of  an  ellipse,  the  straight 
edge  being  separated  from  the  posterior  margin  of  the  preceding 
plate  by  a  well  defined  groove,  and  the  remainder  of  the  margin  being 
evenly  curved,  with  no  posterior  sinus.  Fifth  segment  very  short 
and  narrow,  and  having  a  pair  of  uniramose  fifth  l^s,  which  are 
linear,  curved  like  parenthesis  marks,  and  do  not  quite  reach  the 
posterior  margin  of  the  dorsal  plate  of  the  fourth  segment.  Genital 
segment  also  short  and  narrow,  bearing  on  its  sides  the  egg-tubes, 
and  at  the  posterior  comers  the  large  secondary  spermatophores. 

Abdomen  minute,  one-jointed,  almost  completely  fused  with  the 
genital  segment;  anal  laminsa  Unear,  as  long  as  the  entire  abdomen, 
and  destitute  of  setsB  or  spines.  Egg-tubes  narrow,  and  two  and  a 
half  times  the  length  of  the  body;  ^gs  thin,  numerous,  and  arranged 
occasionally  in  more  than  a  single  row.     (See  fig.  150.) 

First  antenn©  six-jointed  and  very  short;  the  second  pair  some  dis- 
tance behind  the  first,  and  curved  over  ventraUy  between  the  sides  of 
the  carapace  so  as  to  be  invisible  in  dorsal  view.  At  their  base,  where 
they  join  the  front  of  the  head,  they  are  supported  by  a  stout  and 
complicated  chitin  framework.  The  motith  tube  and  mouth  parts  are 
carried  back  so  far  behind  the  antennae  that  they  appear  to  belong  to 
the  thorax  rather  than  the  head.  Mandibles  of  the  usual  pattern; 
first  maxillsd  stout,  the  basal  joint  swollen,  the  terminal  joint  tipped 
with  a  straight  and  stout  spine.  Second  maxiUse  simple,  the  temunal 
claw  stout,  nearly  straight,  and  two-thirds  as  long  as  the  basal  joint. 
Basal  joint  of  maxillipeds  much  swollen,  terminal  claw  slender, 
slightly  curved,  and  half  the  length  of  the  basal  joint. 

Endopods  of  first  and  second  legs  tipped  with  a  single  long  and 
straight  spine;  exopod  of  first  pair  with  five  terminal  saw  teeth,  exo- 
pod  of  second  pair  with  four.  Inside  of  the  endopod  of  the  first  legs 
is  a  small  papilla  tipped  with  a  spine. 

The  third  legs  are  shaped  like  those  of  L.  gisleri,  Jerftyeri,  pagodus^ 
etc.,  and  are  distinctly  bilobed,  one  lobe  extending  backward,  the 
other  outward  at  right  angles  to  the  body  axis.  The  rami  of  the 
fourth  legs  are  narrow  and  acuminate  and  reach  for  nearly  their  whole 
length  behind  the  dorsal  plate  of  the  fourth  s^ment.  The  more  or 
less  irregular  arrangement  of  the  eggs  and  the  attachment  of  the 
sperqiatophores  (fig.  149)  are  worthy  of  especial  notice. 
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Total  length,  8  to  9  xnjn.  Cephalothorax,  2  mm.  long,  1.6  mm. 
wide.  Thorax,  5  mm.  long,  3.6  nma.  wide.  Egg-strings,  18  to  20 
mm.  long. 

Male. — General  body  shape  elongate  and  narrow;  cephalothorax 
ovate,  with  a  squarely  truncated  frontal  margin.  Antennal  area  sep- 
arated from  the  rest  of  the  head  by  a  well-defined  groove  as  in  the 
female.  Posterior  body  spindle-shaped,  the  same  width  as  the  ceph- 
alothorax, but  half  as  long  again,  with  the  free  thorax,  genital  s^ment 
and  abdomen  thoroughly  fused. 

First  antennsd  relatively  much  longer  than  in  the  female  and  pro- 
jecting prominently  from  the  anterior  comers  of  the  cephalothorax. 
Second  pair  very  stout,  the  basal  joint  swollen,  supported  on  a  com- 
plex chitin  framework,  and  armed  on  the  inner  margin  near  the  prox- 
imal end  with  a  short  tooth.  Mouth  parts  as  in  the  female,  the  basal 
joint  of  the  maxilliped  being  considerably  stouter.  First  l^s  with 
minute  one-jointed  rami,  the  endopod  with  one  spine  longer  than  the 
ramus  itself,  and  a  second  much  shorter  one,  the  exopod  with  four 
short  saw  teeth. 

Endopod  of  second  legs  tipped  with  a  single  laige  spine  the  same 
length  as  the  ramus;  exopod  enlarged  toward  the  tip,  where  it  carries 
two  minute  spines  interspersed  with  a  row  of  short  hairs.  Third  legs 
with  a  short  basal  portion,  an  exopod  two-thirds  as  long  as  the  entire 
body,  and  an  endopod  reduced  to  a  mere  knob  on  the  inner  margm 
of  the  basal  portion  at  its  tip. 

Fourth  legs  as  long  as  the  entire  body,  basal  portion  projecting  well 
beyond  the  lateral  margins;  rami  about  the  same  size  and  length. 

Total  length,  not  including  the  legs,  2.75  nmi.;  including  the  legs, 
4  nun.  Cephalothorax,  0.96  mm.  long,  0.76  mm.  wide.  Posterior 
body,  0.76  mm.  wide,  1.8  nun.  long.    Fourth  1^,  2.6  mm.  long. 

Color  of  both  sexes,  a  dark  yellowish-gray,  without  pigment  mark- 
ings of  any  sort. 

(giganleas,  of  large  size.) 

Hitherto  there  have  been  but  two  descriptions  of  this  species,  both 
made  from  the  same  (single)  female;  to  these  is  now  added  the  pres- 
ent description  and  drawings  from  an  abundance  of  living  material, 
taken  on  new  hosts  and  in  a  different  locality  and  including  for  the 
first  time  the  male  sex.  We  thus  get  acquainted  with  the  variations 
in  size  and  structure  and  the  relative  proportions  of  the  male. 

The  species  is  readily  distinguished  by  its  size,  by  the  narrow  ceph- 
alothorax with  its  sides  projecting  in  front  of  the  anterior  margin,  by 
the  short  projections  of  the  dorsal  shield  opposite  the  bases  of  the 
third  legs,  by  the  very  long  and  narrow  fourth  1^,  which  reach  far 
behind  the  dorsal  shield  of  the  fourth  s^ment,  and  by  the  thread- 
like fifth  legs,  curved  like  parenthesis  marks.  The  species  is  still 
among  the  largest  in  the  genus  and  is  one  of  the  few  instances  where 
the  orii^al  "giant"  has  retained  its  prestige. 
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LBRNAlTTHROPnS  TRONDSUS,  new 
Plate  36. 

Host  arid  record  of  specimens, — ^Ten  specimens,  containing  both 
sexes,  were  obtained  from  the  gills  of  the  red  snapper,  Neomsenis  aya, 
onJuly  16,  1910. 

Type^peeimen. — ^A  female.  Cat.  No.  43520,  U.S.N.M.  Paratypes, 
Cat.  No.  42287,  U.S.N.M. 

Female. — General  body  form  elongate,  narrowed  anteriorly  and 
widened  posterioriy;  cephalothorax  ovate,  less  than  one-third  the 
length  of  the  body  exclusive  of  the  l^s,  and  about  the  same  width 
as  the  second  and  third  thorax  segments.  Carapace  projecting 
neither  along  the  lateral  margins  nor  in  front,  leaving  the  first  and 
second  antennae  entirely  visible  in  dorsal  view.  Second  and  third 
thorax  s^ments  separated  by  a  distinct  groove,  the  former  short  with 
strongly  convex  margins,  the  latter  twice  as  long  with  nearly  straight 
margms.  Dorsal  plate  qf  the  fourth  segment  broadly  kidney-shaped, 
nearly  twice  the  width  of  the  third  segment,  with  a  very  evenly  curved 
outline.  Fifth  and  genital  segments  and  abdomen  so  short  as  to  be 
considerably  wider  than  long,  but  well  defined  and  separated  from 
one  another  by  grooves.  Anal  lamince  much  enlarged  and  foliaceous, 
each  being  half  as  wide  again,  and  more  than  five  times  as  long,  as  the 
abdomen.  Eggnstrings  narrow  and  tapering  posteriorly,  nearly  twice 
as  long  as  the  body;  eggs  thin  and  numerous. 

First  antennsB  small  but  prominent,  seven-jointed;  antennal  area 
wide  and  separated  from  the  rest  of  the  head  by  a  well-defined  groove; 
second  antennsa  stout,  the  basal  joint  considerably  longer  than  the 
terminal  claw,  and  carrying  on  its  inner  margin  near  the  center  a 
small  papilla  tipped  with  a  hair-like  spine.  First  maxillsB  stout,  the 
terminal  joint  as  thickset  as  the  basal  and  tipped  with  three  spines, 
the  central  one  of  which  is  longer  than  the  other  two.  Second 
maxillae  with  a  slender  terminal  claw,  the  same  length  as  the  swollen 
basal  joint  and  slightly  enlarged  at  the  tip.  Basal  joint  of  maxilli- 
peds  much  swollen,  terminal  claw  conical  and  shorts  than  the  basal 
joint.  Exopods  of  first  two  pairs  of  legs  wider  than  the  conical  endo- 
pods  and  considerably  flattened;  first  exopod  armed  with  five  short 
and  stout  spines;  second  exopod  with  three  spines  and  two  short  teeth 
on  the  outer  margin.  Each  endopod  carries  a  single  long  and  stout 
spine. 

Third  legs  imiramose,  each  shaped  like  an  ovate  leaf  with  an 
acuminate  tip;  each  leg  is  three-fourths  as  wide  as  the  third  s^ment 
itself,  and  as  they  do  not  overlap  on  the  midline  it  follows  that  they 
project  from  the  lateral  margins  of  the  third  segm^it  even  beyond 
the  level  of  the  dorsal  plate  on  the  fourth  segment.    Fifth  legs  also 
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shaped  like  an  ovate  acute  leaf,  each  actually  wider  than  the  fifth 
segment  and  reaching  well  beyond  the  posterior  maigin  of  the  dorsal 
plate  of  the  fourth  segment.  Fourth  legs  biramose,  each  ramus 
broad  and  leaf-like  at  the  base  and  tapering  into  a  long  and  acuminate 
tip,  which  shows  for  nearly  its  entire  length  beyond  the  posterior 
margin  of  the  dorsal  plate  of  the  fourth  segment. 

Total  length,  without  legs,  8  mm.;  with  fourth  legs,  11.5  mm. 
Cephalothorax,  3  mm.  long,  1.9  mm.  wide.  Dorsal  plate  on  fourth 
segment,  3.2  mm.  wide,  2.5  mm.  long. 

MdU. — Qeneral  body  form  oblong,  the  same  width  throughout, 
three  times  as  long  as  wide.  Cephalothorax  ovate,  three-sevenths  of 
the  entire  length;  antennal  area  distinctly  separated  and  much  nar- 
rower than  the  remainder  of  the  cephalothorax.  Free  thorax,  genital 
segment,  and  abdomen  well  fused,  without  transverse  grooves,  but 
with  marginal  invaginations  indicating  the  segmentation.  Oenital 
segment  considerably  narrower  than  the  free  thorax;  anal  laminse 
elongate  and  flattened,  but  not  as  foliaceous  as  in  the  female. 
Appendages  similar  to  those  of  the  female,  the  terminal  claws  of  the 
second  maxillsB  and  maxillipeds  longer  and  sharper.  Thi^ti  and 
foiu*th  legs  biramose,  slender,  and  thread-like;  endopod  of  third  pair 
rudimentary  and  very  short;  endopod  of  fourth  pair  much  shorter 
than  the  exopod,  which  latter  is  nearly  as  long  as  the  entire  body; 
fifth  legs  wanting. 

Color  of  both  sexes  a  creamy  yellow,  without  pigment  markings. 

Total  length,  without  fourth  legs,  3.5  mm.;  with  fourth  legs,  5.5 
mm.  Cephalothorax,  1.5  mm.  long,  1  mm.  wide.  Posterior  body, 
2  nmx.  long,  0.9  mm.  wide. 

(frondeus,  covered  with  leaves,  in  allusion  to  the  shape  of  the  third, 
fourth,  and  fifth  legs  and  the  anal  laminae  in  the  female.) 

Nauplius  larva. — Body  shield-shaped,  with  square  anterior  comers 
and  a  pointed  posterior  maigin.  Eye  very  far  forward,  just  behind 
the  anterior  margin.  Appendages  of  the  usual  pattern,  the  three 
pairs  of  about  the  same  length.  Balancers  far  back  on  either  side  of 
the  posterior  point,  curved  outward  and  forward,  rather  short  and 
stout.  Center  of  the  body  filled  with  a  dark  mass  of  cinnamon- 
brown  pigment,  leaving  only  a  narrow  maigin  clear.  This  mass  of 
pigment  makes  the  egg-strings  of  the  adult  female  very  dark  brown 
just  before  they  are  ready  to  hatch. 

This  species  can  be  readUy  distinguished  by  the  broad  and  foliaceous 
legs  and  anal  laminse  of  the  female,  and  by  the  fact  that  the  cephalo- 
thorax and  free  segments  of  both  sexes  are  about  the  same  width. 
The  two  pairs  of  antennsB  are  also  peculiarly  prominent  in  dorsal 
view.  It  is  one  of  the  larger  species,  and  gives  an  excellent  typical 
idea  of  the  genus  which  it  represents. 
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LSRHANTHROPITS  OBSCURUS,  new  ^pedei. 
Plate  37. 

Host  and  record  of  specimens. — ^Both  sexes  of  this  species  were 
taken  from  the  gills  of  the  yellow  tail,  Ocyurus  chrysurus,  July  23, 
1910. 

Type-specimen. — ^A  female,  Cat.  No.  43600,  U.S.N.M.  Paratypes, 
Cat.  No.  42332,  U.S.N.M. 

Fem/ile. — General  body  form  short  and  fairly  plimip;  cephalo- 
thorax  elliptical,  a  little  longer  than  wide;  antennal  area  well  de- 
fined, second  antennse  not  visible  in  dorsal  view;  second  and  third 
thorax  segments  about  the  same  length  and  width  as  the  cephalo- 
thorax,  with  a  shallow  lateral  sinus  between  them;  sinus  between 
the  third  and  fourth  segments  narrow  and  deep;  dorsal  plate  of 
fourth  segment  as  long  as  the  cephalothorax  and  half  as  wide  again, 
with  a  deep  sinus  in  the  center  of  the  posterior  margin;  fifth  and 
genital  segments  and  abdomen  Himiniflhing  regularly  in  length  and 
width;  anal  laminsa  broad  and  foliaceous  and  as  long  as  the  three 
preceding  segments  combined. 

First  antennae  of  the  usual  pattern  and  rather  plump,  very  indis- 
tinctly segmented  toward  the  base.  Second  antenn»  with  swollen 
basal  joints,  destitute  of  any  tooth  on  the  inner  margin,  and  a  short, 
rather  slender,  and  strongly  curved  terminal  claw.  First  maxills 
with  a  long  terminal  joint,  tipped  with  two  short  and  equal  spines. 
Basal  joints  of  second  maxills  and  maxillipeds  much  swollen;  ter- 
minal claws  slender,  but  nearly  as  long  as  the  basal  joints.  Rami  of 
first  two  pairs  of  legs  of  the  usual  pattern,  but  stouter  than  in  most 
species.  Third  legs  uniramose,  longer  than  the  second  and  third 
segments  together,  and  somewhat  widened  and  flattened  at  the  base 
so  as  to  be  semifoUaceous.  Fourth  legs  biramose,  rami  elongate- 
conical,  exopods  slightly  longer  than  the  endopods,  and  both  project- 
ing for  nearly  their  entire  length  behind  the  dorsal  plate  of  the  fourth 
segment.  Fifth  legs  narrow  foliaceous,  well  flattened,  and  just  reach- 
ing the  posterior  margin  of  this  same  dorsal  plate. 

Total  length,  6.5  mm.,  with  the  fourth  legs;  4.35  mm.  without 
them.  Cephalothorax,  1.5  mm.  long,  1.35  mm.  wide.  Second  and 
third  segments,  1.5  mm.  long,  1.25  mm.  wide.  Dorsal  plate  of  fourth 
segment,  1.5  mm.  long,  1.9  mm.  wide. 

MdU. — General  body  form  spindle-shaped;  cephalothorax  ovate, 
nearly  half  the  entire  length  of  the  body  proper;  antennal  area  con- 
siderably narrowed  and  separated  by  a  well-defined  groove;  posterior 
body  without  transverse  grooves,  but  with  the  segmentation  indi- 
cated by  marginal  sinuses,  widest  through  the  third  segment  and 
thence  tapering  rapidly  backwards;  anal  lamin»  linear,  divergent, 
each  tipped  with  two  minute  spines. 

Appendages  like  those  of  the  female,  with  a  few  exceptions. 

Digitized  by  VjOOQiC 


Ka  1950.    CRUBTACBAN  PARASITES  OF  FISH  AND  CRABS'-WILSON.    233 

The  outer  terminal  spine  of  the  first  maxillse  is  much  shorter  than 
the  inner  one;  the  terminal  claws  of  the  second  maxillse  and  maxilli- 
peds  are  relatively  shorter;  the  rami  of  the  first  and  second  legs  are 
less  plump;  the  third  and  fourth  legs  are  both  uniramose,  and  the 
rami  are  narrow-cylindrical. 

Color  of  both  sexes  a  light  yellowish-white,  without  pigment. 

Total  length,  with  fourth  legs,  3  mm.;  without  them,  2  mm. 
Cephalothorax,  1  mm.  long,  0.66  mm.  wide.  Posterior  body,  1  mm. 
long,  0.66  mm.  wide. 

{obscuruSf  obscure  or  hidden,  in  the  sense  that  the  species  does  not 
possess  any  very  marked  characters.) 

This  species  has  to  be  recognized  by  an  aggregation  of  characters 
rather  than  by  any  one  or  two.  The  narrow  second  and  third  thorax 
segments,  the  deep  sinus  between  the  third  and  fourth  segments,  the 
imiramose  third  legs  and  the  very  long  fourth  legs,  make  a  combina- 
tion found  in  no  other  species. 

It  is  not  at  all  common,  being  f  oimd  on  but  a  single  fish  during  the 
entire  season. 

LBRNAlfTHROPUS  SPICULATUS,  new  ipedef. 
Plate  38,  figs.  185-189. 

Host  and  record  of  spedmena. — ^A  single  lot,  consisting  of  three 
females,  was  obtained  from  the  gills  of  the  lane  snapper,  Neommnis 
synagris,  July  15,  1910. 

Type^pecimen. — Cat.  No.  43698,  U.S.N.M.  Paratypes,  Cat.  No. 
42279,  U.S.N.M. 

Female. — General  body  form  oblong,  four  times  as  long  as  wide; 
cephalothorax  ovate,  the  lateral  margins  projecting  anteriorly  in 
the  form  of  a  short  knob  or  horn  on  either  side.  A  distinct  notch  in 
each  margin  indicates  the  separation  of  the  antennal  area  from  the 
rest  of  the  head,  but  there  is  no  transverse  groove.  Fused  second 
and  third  segments  subquadrilateral,  with  parallel  sides  and  nearly 
square  comers,  the  separation  of  the  two  segments  being  faintly 
indicated  by  marginal  notches.  Dorsal  plate  of  the  fourth  s^ment 
obovate,  the  posterior  margin  slightly  reentrant  at  the  center.  Third 
legs  entirely  concealed  in  dorsal  view;  both  rami  of  the  fourth  pair 
projecting  far  behind  the  dorsal  plate.  Fifth  segment  short  and 
destitute  of  appendages;  genital  segment  also  short  and  narrow. 

Abdomen  subquadrilateral,  the  same  length  and  width;  anal 
laminffi  as  long  as  the  genital  segment  and  abdo&en,  stout,  with  their 
tips  curved  away  from  each  other.  But  in  spite  of  their  length 
they  only  reach  halfway  to  the  posterior  margin  of  the  fourth  dorsal 
plate,  and  hence  this  extreme  posterior  portion  of  the  body  is  entirely 
concealed  in  both  dorsal  and  ventral  views. 

None  of  the  females  captured  carried  egg-strings  and  so  these  are 
unknown. 
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First  antennsB  small,  very  radimentary,  and  entirely  destitute  of 
sets  or  spines;  they  are  also  concealed  between  folds  of  the  carapace 
so  as  to  be  invisible.  Second  pair  of  good  size,  the  basal  j(Hnt 
much  swollen,  the  terminal  claw  stout  and  strongly  curved.  First 
maxilla  with  a  large  terminal  joint  tipped  with  two  spines;  second 
maxilla  with  a  moderately  swollen  basal  joint,  and  a  long  and  weakly 
curved  claw.  Maxillipeds  with  a  very  stout  basal  joint  and  a  short 
terminal  claw,  bent  abruptly  near  the  base,  but  for  the  rest  of  its 
length  almost  straight. 

First  l^s  rudimentary,  without  spines  or  sets  and  well  concealed 
beneath  the  maxillipeds ;  the  second  pair  are  reduced  to  mere  knobs  on 
the  ventral  surface  of  two  prominent  ridges  running  parallel  with  the 
body  axis,  one  on  either  side  of  the  midline  and  quite  close  to  it.  The 
third  legs  are  of  the  usual  plicate  form,  separated  to  their  base  along 
the  midline,  and  leaving  concave  grooves  externally  and  internally, 
but  with  the  anterior  margin  a  straight  line.  These  legs  reach  only 
a  trifle  beyond  the  posterior  margin  of  the  third  segment.  The  fourth 
legs  are  biramose;  each  ramus  is  enlarged  at  the  base  and  then  rapidly 
tapers  to  a  long,  cylindrical  and  bluntly  pointed  tip;  the  two  legs 
almost  touch  along  the  midline  and  entirely  conceal  the  fifth  and 
genital  segments  and  the  abdomen. 

Color  a  yellowish-gray,  without  pigment  markings  of  any  sort. 

Total  length  6.12  nun.  with  the  fourth  legs,  4.75  nun.  without  them. 
Cephalothorax  1.35  mm.  long,  1  mm.  wide.  Second  and  third 
segments  1.35  mm.  long,  1.70  mm.  wide.  Fourth  dorsal  plate  2.2  mm 
long,  1.62  mm.  wide. 

(spiculaius,  furnished  with  spines  or  points,  alluding  to  the  pointed 
tips  of  the  fourth  legs.) 

This  species  may  be  recognized  by  the  long  and  sharp-poinied  rami 
of  the  fourth  legs,  which  project  very  prominently  behind  the  fourth 
dorsal  plate,  by  the  entire  concealment,  in  both  dorsal  and  ventral 
views,  of  the  fifth  and  genital  segments  and  abdomen,  by  the  very 
rudimentary  form  of  the  second  legs  and  antennae,  and  by  the  size  and 
shape  of  the  anal  laminae. 

SAGUM,  new  genus. 

General  body  form  similar  to  that  of  LernarUhrojyas.  Cephalo- 
thorax irregular  in  outline,  the  antennal  area  being  separated  from  the 
head  by  deep  marginal  sinuses,  forming  a  sort  of  beak  or  rostrum,  and 
the  carapace  being  produced  into  a  broad,  irregular  wing  on  each 
lateral  margin.  Posterior  body  covered  with  a  single  dorsal  plate, 
which  is  prolonged  at  the  posterior  comers  of  the  third  segment  into 
very  large  lobes,  and  is  continuous  through  the  center  of  the  body 
with  the  dorsal  plate  of  the  fourth  segment.  AntennsB  and  mouth 
parts  similar  to  those  in  Lemanthropas;  each  of  the  first  and  secoad 
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I^s  reduced  to  a  simple  one-jointed  process,  bipartite  at  the  tip; 
third  legs  with  a  broad  and  laminate  endc^od  reaching  back  beyond 
the  tips  of  the  fourth  legs  and  covering  them  ventrally ;  rami  of  foiuiih 
legs  laminate  at  the  base,  flagellate  at  the  tip.  Fifth  and  genital 
segments  and  abdomen  reduced  and  concealed  as  in  Lernanthropus; 
anal  lamin»  short,  turned  over  ventrally  and  enlarged  into  four 
blunt  lobes  at  the  tip.    Egg-tubes  unknown. 

Type-species. — Sagwnjlagellaium. 

{Soffwniy  a  military  cloak,  alluding  to  the  shape  of  the  fused  dorsal 
plates  covering  the  thorax.) 

SAOUM  FLAOSIXATUM,  mw  «Mles. 

Hate  39. 

Host  and  record  of  specimens. — ^Two  females  of  this  new  genus  and 
species,  both  lacking  the  eggnstrings,  were  obtained  from  the  gills 
of  the  rock  hind,  Epinephdus  adscensionis,  August  Q,  1910. 

Type-specimen.— Coi.  No.  42280,  U.S.N.M. 

Female. — General  body  form  short  and  stout,  the  division  into 
body  regions  very  indistinct.  Cephalothorax  short,  a  little  more 
than  one-fourth  of  the  entire  lengUi  and  one-fifth  wider  than  long; 
deeply  notched  on  either  side  just  back  of  the  antennal  area,  the 
portion  between  the  notches  forming  a  broad  rostrum  one-third  as 
long  as  the  rest  of  the  cephalothorax.  This  is  a  condition  very  similar 
to  that  found  in  the  genus  Abasia.^  The  carapace  is  prolonged  for- 
ward on  either  side  of  this  rostrum  as  a  short  process  or  wing,  and 
outward  on  either  lateral  margin  as  a  large  triangular  wing. 

These  wings,  in  addition  to  the  rostrum,  give  the  cephalothorax 
a  very  irr^ular  outline.  The  second,  third,  and  four^  segments 
are  so  thoroughly  fused  that  there  is  no  indication  of  any  joints, 
and  they  are  covered  with  a  single,  continuoxis  dorsal  plate.  On 
either  side  of  the  cephalothorax  the  second  segment  projects  forward 
in  a  broad,  roimded  knob,  like  a  pair  of  shoulders.  The  posterior 
comers  of  the  third  segment  are  similarly  prolonged  backward  and 
outward  like  the  skirts  of  a  long  military  doak.  The  part  corre- 
sponding to  the  fourth  dorsal  plate  in  Lernanthropus  is  as  wide  as 
both  these  posterior  skirts  together,  and  about  the  same  length  as 
the  rami  of  the  third  and  fourth  legs.  The  fifth  and  genital  seg- 
ments and  abdomen  are  entirely  concealed  between  the  third  and 
fourth  legs  and  the  dorsal  carapace.  The  fifth  segment  is  rather 
long  and  narrow  and  destitute  of  appendages;  the  genital  segment 
is  transversely  elliptical  and  a  little  shorter  than  the  filth  segment. 

The  abdomen  is  half  the  width  of  the  genital  segment;  the  anal 
lamin»  extend  outward  ventrally  at  right  angles  to  the  body  axis 
and  are  enlarged  at  the  tips  into  an  irregular  four-lobed  mass;  the 

1  See  Pioo.  U.  8.  Nat.  Mas.,  vol.  83,  p.  612. 
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laminsB  are  so  short  that  these  masses  seem  to  rest  directly  upon  the 
ventral  surface  of  the  abdomen. 

First  antenna  six-jointed,  slender,  and  well  armed  with  set»;  sec- 
ond pair  stout,  with  swollen  basal  joints  and  short  and  stout  terminal 
claws.  First  mayillffl  simple,  two-jointed,  and  tipped  with  a  sin^e 
short  and  stout  spine;  second  maxill®  and  maxillipeds  with  short 
and  rather  weak  terminal  daws,  and  moderately  swollen  basal  joints. 

First  and  second  legs  very  rudimentary,  each  leg  consisting  of  a 
one-jointed  process  divided  at  the  tip.  In  the  first  l^s  these  processes 
are  short  and  broad,  but  in  the  second  legs  they  are  narrow  and  acu- 
minate. The  third  and  fourth  legs  are  peculiar  and  quite  different 
from  anything  thus  far  foimd  in  Lernanthropus.  The  third  pair  on 
the  outside  pass  insensibly  into  the  posterior  skirts  of  the  third 
segment;  in  the  center  is  a  short  plicate  portion,  and  on  the  inside 
is  a  long  and  flattened  endopod,  pointed  at  the  tip,  which  reaches 
back  beyond  the  fourth  legs  to  the  posterior  border  of  the  fourth 
dorsal  plate.  These  legs  therefore  cover  and  conceal  the  fourth  pair, 
a  condition  never  foimd  in  LemarUhropys.  The  fourth  legs  are 
made  up  of  a  narrow  endopod  and  a  much  wider  exopod,  each 
strongly  flattened  and  enlarged  into  the  shape  of  a  spatula,  and  fur- 
nished with  a  narrow  tip  like  a  whiplash,  attached  to  the  end  of  the 
endopod  ancl  to  the  inner  margin  of  the  exopod.  The  function  of 
these  flagellate  portions  13  difficult  to  surmise. 

Color  a  uniform  yellowish-gray  without  pigment  markings. 

Total  length,  5.75  mm.  Cephalothorax,  1.45  mm.  long,  1.85  mm. 
wide.  Second  thorax  segment,  2.95  mm.  wide.  Third  segment,  4 
mm.  wide. 

(fldgdlatum,  furnished  with  flagella  or  whiplashes,  alluding  to  the 
fourth  legs.) 

This  genus  may  be  readily  distinguished  from  Lerruinthropus  by 
the  rostrum  and  wings  of  the  cephalothorax,  by  the  long  endopods 
of  the  third  legs,  and  by  the  lash-like  tips  of  the  fourth  legs.  They 
are  not  at  all  common,  this  one  lot  being  all  that  were  found  for  the 
entire  season. 

NRMBSfS  VSRSICGLGR.  mw  ^ptdes. 
Plate  38,  figs.  190-194;  plate  40. 

Host  and  record  of  specimens. — ^A  single  lot  of  six  specimens,  includ- 
ing both  sexes,  was  obtained  from  the  gills  of  the  hanmier-head  shark, 
Sphyma  zygaena,  June  17,  1910.  The  females  were  found  on  the 
tips  of  the  gill  filaments,  indiscriminately  arranged,  while  the  males 
were  attached  to  the  inner  surface  of  the  filaments  some  distance 
from  the  tips. 

Type-spedmen. — ^A  female,  Cat.  No.  43602,  U.S.N.M.  Paratypes, 
Cat.  No.  42294,  U.S.N.M. 
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Female. — General  body  fonn  oval,  two  and  one-half  times  as  long 
as  wide,  narrowed  a  little  anteriorly  and  much  more  posteriorly. 

Cephalothorax  covered  by  a  carapace  which  is  slightly  longer  than 
wide  and  only  two-thirds  of  the  width  of  the  second  segment,  with  a 
knob  on  each  lateral  margin  just  in  front  of  the  center.  Second,  third, 
and  fourth  segments  each  covered  with  a  semicircular  carapace 
which  extends  aroimd  the  sides  of  the  body  to  the  ventral  surface, 
the  three  carapaces  all  about  the  same  size.  Fifth  segment  narrowed 
to  half  the  width  of  the  fourth  and  covered  on  the  dorsal  surface  only 
with  a  carapace,  which  is  transversely  elliptical  and  does  not  reach 
the  posterior  margin  of  the  segment.  Genital  segment  one-third 
narrower  than  the  fifth  segment,  nearly  twice  as  wide  as  long,  with 
the  eggHstrings  attached  dose  to  the  lateral  margins. 

Abdomen  less  than  half  the  width  of  the  genital  segment  and  about 
the  same  length,  made  up  of  three  joints,  the  terminal  of  which  is  as 
long  as  the  two  basal  together.  Anal  lami^sB  oval  in  outline,  two- 
thirds  as  long  as  the  entire  abdomen,  each  tipped  with  four  short 
spines. 

Egg-cases  the  same  width  as  the  abdomen,  and  from  one  to  one 
and  two-thirds  times  the  length  of  the  body;  eggs  laige,  from  25 
to  40  in  each  case. 

First  antennsB  slender  and  many-jointed,  tapering  gradually  to 
the  tip,  and  attached  to  the  anterior  margin  of  the  head  close  to  the 
dorsal  surface.  Second  antennae  four-jointed,  the  terminal  joint  a 
long  sickle-shaped  claw;  the  third  and  fourth  joints  project  nearly 
their  length  in  front  of  the  anterior  margin  of  the  head,  and  form 
important  accessory  attachment  oigans. 

The  second  maxillaB  are  two-jointed,  the  joints  about  the  same 
length,  the  terminal  one  with  two  projections  at  the  tip  on  the  an- 
terior maigin,  each  elliptical  in  outline,  and  about  as  long  as  the 
terminal  joint  is  wide.  Maxillipeds  very  lai^e  and  sickle-shaped, 
projecting  their  entire  length  beyond  the  maigin  of  the  carapace, 
two-jointed,  the  terminal  joint  a  claw  which  is  slightly  shorter  than 
the  basal  joint.  The  tip  of  this  daw  is  stained  a  deep  red  as  though 
with  blood. 

The  first  pair  of  legs  is  considerably  modified  in  form;  the  basal 
joint  of  the  exopod  is  curved  inward,  narrowed  at  the  base  and 
enlaiged  at  the  tip  into  a  broad  spatula,  with  the  tiny  terminal 
joint  attached  to  the  center  of  the  terminal  maigin.  The  endopod 
is  made  up  of  three  parts;  the  outer  of  these  is  very  narrow,  longer 
than  the  others,  sickle-shaped,  and  curves  outward  over  the  basal 
joint  of  the  exopod,  with  a  row  of  long  cylindrical  teeth  along  the 
concave  and  convex  maigins;  the  other  two  parts  are  shorter  and 
stouter  and  are  covered  with  short  spines.  The  second,  third,  and 
fourth  legs  are  biramose,  the  rami  are  two-jointed,  and  the  terminal 
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joint  is  considerably  narrower  than  the  basal.  The  exopod  of  each 
pair  is  attached  to  the  outer  margin  of  the  basal  joint,  the  endopod 
to  the  posterior  margin.  The  basal  joint  of  each  ramus  carries  a 
stout  spine  on  either  side  of  the  terminal  joint;  the  latter  cany  six 
spines  except  in  the  endopods  of  the  third  and  fourth  l^s,  where 
they  have  only  four. 

Color  a  lemon-yellow,  inclined  to  orange  on  the  dorsal  surface,  the 
tips  of  the  maxiUipeds  a  dai^  blood-red,  the  digestive  tube  a  deep 
blue-black.  £^;g-strings  sulphur-yellow,  turning  pink  with  devel- 
opment. 

Total  length,  3.1  mm.  Carapace,  0.8  mm.  long,  0.75  mm.  wide. 
Second  thorax  segment,  1.15  mm.  wide.  Eggnstrings,  3  to  5  mm. 
long. 

Male. — ^Body  narrow  and  elongated,  about  the  same  diameter 
throughout  the  thorax,  the  abdomen  only  one-third  as  wide.  Carar 
pace  oblong,  one-third  Iqnger  than  wide,  with  nearly  straight  anterior 
and  posterior  margins.  First  thorax  s^ment  partially  separated 
from  the  head;  second,  third,  and  fourth  segments  increasing  much 
in  length  and  slightly  in  widtii.  Fifth  segment  one-third  the  length 
of  the  fourth  segment;  genital  segment  the  same  length  as  the  fifth 
segment  but  not  as  wide;  abdomen  two-jointed,  joints  the  same 
length;  anal  lamina  narrow  and  elongate,  each  tipped  with  three 
short  spines. 

First  antennffi  stouter  than  in  the  female,  the  basal  joints  much 
laiger  than  the  terminal;  second  pair  comparatively  small  and 
slender,  the  terminal  claw  very  weak.  First  maxillflB  with  a  rudi- 
mentary endopod  and  exopod,  each  one-jointed  and  tipped  with 
two  spines;  second  pair  with  a  laige  claw  arising  from  the  anterior 
margin  at  the  tip  of  the  terminal  joint,  and  curving  around  the 
end  so  as  to  point  backward. 

MaxiUipeds  modified  into  huge  chelae,  the  dorsal  jaw  stout  and 
bluntly  rounded  at  the  tip,  the  ventral  jaw  a  slender  pointed  claw, 
its  tip  curved  around  the  end  of  the  dorsal  jaw,  and  with  a  fringe  of 
short  hairs  along  the  posterior  margin. 

First  four  pairs  of  legs  biramose;  the  first  pair  very  rudimentary, 
both  rami  one-jointed  and  tipped  with  two  short  spines;  exopods 
of  second,  third,  and  fourth  pairs  attached  to  the  outer  margin  of 
the  basal  joint  as  in  the  female;  exopod  of  second  pair  four  times 
the  length  of  the  endopod  and  two-jointed,  the  terminal  joint  tipped 
with  four  spines;  endopod  minute,  one-jointed,  with  three  spines; 
rami  of  third  pair  about  the  same  length,  exopod  three-jointed  with 
five  spines,  endopod  two-jointed  with  a  single  terminal  spine;  endo- 
pod of  fourth  pair  longer  than  the  exopod,  two-jointed,  with  a  single 
terminal  spine  much  longer  than  the  ramus  itself;  exopod  three- 
jointed  with  five  spines;  fifth  legs  stout,  but  one-jointed,  with  a 
single  tiny  spine  near  the  tip. 
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Color  similar  to  that  of  the  female. 

Total  length,  1.70  mm.  Carapace,  0.66  mm.  long,  0.25  mm. 
wide.    Fourth  thorax  segment,  0.5  nam.  long,  0.3  mm.  wide. 

(veraicolor,  variegated  in  color.) 

This  West  Indian  species  is  quite  different  from  the  one  found 
upon  the  sharp-nosed  shark,  Seoliodan  terrsG-novs^y  farther  north,  off 
the  coast  of  (Georgia  and  the  Carolines. 

If  we  contrast  the  females  we  notice  first  that  the  cephalothorax 
is  relatively  laiger  in  the  northern  form,  and  has  evenly  curved 
margijis,  without  any  projections.  But  there  is  a  tooth  on  each 
lateral  margin  of  the  second  segment,  a  shallow  sinus  in  each  lateral 
margin  of  the  fourth  segment,  and  the  dorsal  plate  of  the  fifth  seg- 
ment is  three-lobed  posteriorly,  none  of  which  conditions  are  found 
in  the  southern  species.  The  fifth  and  genital  segments  and  the 
abdomen  are  also  relatively  much  laiger  in  the  northern  form; 
there  are  minor  differences  in  the  antennse,  mouth  parts,  and  swim- 
ming legs. 

When  we  compare  the  males  we  find  far  greater  distinctions.  In 
the  northern  form  the  body  is  about  the  same  width  throughout; 
the  carapace  is  a  regular  ellipse,  one-third  of  the  entire  length,  and 
wider  than  any  of  the  following  segments;  the  second,  third,  and 
fourth  segments  diminish  r^ularly  in  width  and  length;  the  maxil- 
lipeds  have  simple  and  regular  claws.  In  the  West  Indian  species, 
on  the  contrary,  the  carapace  is  oblong,  with  nearly  straight  sides, 
is  less  than  one-fifth  the  entire  length,  and  is  considerably  narrower 
than  the  fourth  segment;  the  second,  third,  and  fourth  segments 
increase  considerably  in  length  and  width;  the  mazdllipeds  form  a 
well  defined  chela  instead  of  a  simple  claw. 

HAT8CHBKIA  ALBIRUBRA,  new  tpedet. 

Plate  41,  figs.  20&-215. 

Bost  and  record  of  specimens, — Four  females  of  this  new  form,  all 
withoyt  the  egg  strings,  were  taken  from  the  gills  of  the  lane  snapper, 
Neomsenis  synagris,  July  16, 1910.  They  are  made  paratypes  and  have 
been  given  Cat.  No.  42288,  U.S.N.M. 

Another  lot,  also  of  four  females  without  egg  strings,  was  obtained 
from  the  gills  of  the  yellowtail,  Ocyurus  chrysurus,  on  August  4. 

Type-specimen. — Cat.  No.  43591,  U.S.N.M.  Paratypes  Cat.  No. 
42309,  U.S.N.M.,  both  from  the  yeDow-taU. 

Female. — General  body  form  elongate,  three  and  one-half  times  as 
long  as  wide;  carapace  small,  only  one-eighth  the  entire  length  and 
much  narrower  than  the  thorax,  transversely  elliptical,  one-third 
wider  than  long,  with  an  evenly  curved  outline. 

Fused  frontal  plates  projecting  from  the  frontal  margin;  dorsal 
median  carina  well  defined  and  divided  into  a  Y  anteriorly.    Fused 
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thorax  elongate,  club-shaped,  the  wide  end  anterior,  with  neariy 
straight  lateral  margins,  which  converge  posteriorly,  the  segmenta- 
tion being  clearly  indicated  by  marginal  indentations.  The  two 
leg-bearing  segments  are  the  same  width  as  the  carapace,  but  much 
narrower  than  the  third  segment,  thus  forming  a  short  and  wide 
neck.  Third  segment  rather  abruptly  widened  to  one  and  three- 
quarters  times  the  diameter  of  the  first  two  segments,  and  then, 
^  with  the  fourth  and  fifth  segments  tapering  regularly  backward  to 
the  base  of  the  sixth  segment,  without  any  posterior  lobes.  Sixth 
segment  and  abdomen  semicircular,  one-third  the  diameter  of  the 
fifth  segment;  anal  laminsB  narrow  oblong,  each  tipped  with  two 
minute  spines. 

Egg-strings  of  medium  width  and  half  as  long  as  the  body;  eggs 
large,  eight  or  nine  in  each  string. 

First  antenna  closely  appressed  to  the  frontal  margin  of  the  cara- 
pace and  scarcely  reaching  its  lateral  margin,  with  set®  on  the  two 
terminal  joints  only.  Terminal  claw  of  the  second  antenna  slender, 
three-quarters  as  long  as  the  stout  triangtdar  basal  joint,  abruptly 
bent  at  a  right  angle  near  its  base,  with  the  free  end  strongly  curved 
inward.  Maxill»  present  Aa  minute  papilla  beside  the  mouth  tube, 
each  tipped  with  three  tiny  spines.  The  two  terminal  joints  of  the 
maxilliped  are  considerably  longer  than  the  moderately  stout  basal 
joint;  the  terminal  claw  has  an  accessory  spine  on  its  inner  mai^in 
near  the  tip.  The  swimming  legs  have  stout  basal  joints  and  wide 
rami;  the  first  exopod  is  tipped  with  four  spines,  the  second  with 
three,  and  each  endopod  with  five;  there  is  a  long  and  stout  spine 
on  the  basal  joint  of  the  first  legs,  inside  of  the  endopod,  and  a  much 
smaller  one  in  a  similar  position  on  the  second  legs. 

Color  a  light  lemon-yellow,  the  lacun»  filled  with  bright  red  blood; 
these  lacunsB  are  thickest  along  the  lateral  margins,  giving  them  a 
bright  orange  color,  with  an  irregular  red  line  through  it;  this  red 
line  widens  at  the  anterior  and  posterior  ends  of  the  oviducts.  The 
muscles  of  the  head  and  the  first  two  thorax  segments  are  also  bright 
red;  the  oviducts  and  freshly  extruded  eggs  are  snow-white. 

Total  length,  1.75  mm.  Carapace,  0.32  nun.  wide,  0.25  nun.  long. 
Fused  thorax,  1.42  nun.  long;  tbird  segment,  0.5  nmi.  wide. 

{oMrubra,  dUmSf  white,  and  ru^er,  red.) 

This  species  most  resembles  H.  oblonga  (see  p.  242)  from  the  red 
snapper,  but  it  may  be  easily  distinguished  by  the  fact  that  the 
carapace  is  much  narrower  than  the  fused  thorax,  while  the  latter  is 
much  wider  anteriorly  than  posteriorly.  Again,  the  rich  pink-red 
color  of  the  present  species  and  the  snow-white  ovaries  and  oviducts 
form  a  strikiiig  contrast  not  known  to  occur  in  any  other  species,  and 
finally  the  stout  basal  joint  of  the  second  antennsB  is  very  different 
from  the  long  and  slender  basal  joint  in  oblonga. 

• 
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In  connection  with  this  species  the  author  had  an  unusual  and 
very  interesting  experience.  When  first  obtained  none  of  the  females 
had  any  portion  of  their  egg-strings,  but  two  of  them  extruded  their 
eggs  while  being  examined  under  the  microscope. 

The  conditions  were  artificial,  to  be  sure,  and  yet  the  method  was 
suggestive  and  well  worth  recording.  The  two  females  writhed 
convulsively  for  some  time,  contracting  the  longitudinal  body  mus- 
cles with  especial  violence.  So  vigorous  were  these  convulsions 
that  at  first  it  was  supposed  some  chemical  had  gotten  into  the  sea 
water  in  the  watch  glass,  but  this  was  afterwards  conclusively  dis- 
proved. The  cement  glands  were  the  first  to  respond,  and  they 
poured  out  enough  of  their  secretion  to  form  a  pair  of  empty  cases 
the  full  length  of  the  completed  egg-strings.  These  were  narrow, 
hollow,  elastic,  and  tapered  to.  a  sharp  point  at  their  tips.  Into 
these  the  eggs  were. forced,  one  at  a  time,  0ach  egg  requiring  severe 
contraction  to  force  it  through  the  external  opening  of  the  oviduct. 
As  it  issued  into  the  external  case  it  distended  the  latter  consider- 
ably, thereby  proving  it  to  be  elastic.  The  first  egg  remained  close 
to  the  genital  segment  until  it  was  pushed  along  by  the  extrusion  of 
the  second  one,  and  this  by  the  third,  and  so  on.  The  tip  of  the 
case  remained  all  the  while  much  narrower  than  the  part  filled  by 
the  eggs,  and  was  sharply  ported  until  finally  the  first  egg  was 
pushed  back  into  it  and  rounded  it  out  into  its  usual  form. 

So  far  as  known  the  extrusion  of  the  egg  cases  has  never  before 
been  witnessed  among  the  DichelestiidaB,  and  from  it  we  may  deduce 
the  following: 

1.  The  cement  substance  which  forms  the  external  case  is  not 
extruded  piecemeal  along  with  each  egg,  but  the  full  amount  neces- 
sary to  form  the  case  is  pushed  out  before  any  egg  is  laid,  and  has  a 
chance  to  stiffen  somewhat  in  contact  with  the  sea  water  before  the 
first  e^  enters  it. 

2.  The  bag  thus  formed  previous  to  the  issuance  of  the  eggs  is  not 
smooth;  each  muscular  contraction  seems  to  push  out  a  certain 
amount  of  the  substance,  approximately  enough  to  cover  one  egg, 
and  between  these  successive  portions  the  bag  is  slightly  constricted, 
making  it  appear  segmented. 

3.  The  bag  is  but  little  more  than  half  the  diameter  of  the  eggs 
and  tapers  to  a  sharp  point  at  its  tip;  hence  it  must  stretch  as  the 
eggs  are  pushed  into  it.  At  first  it  appears  to  be  quite  elastic,  but 
loses  this  quality  with  every  successive  stretching  and  soon  remains 
distended  so  that  the  ^gs  slip  along  through  it  easily. 

4.  Each  egg  remains  close  to  the  body  until  pushed  backward  by 
the  issuance  of  the  next  one,  the  tip  of  the  bag  hanging  loosely  like 
the  finger  of  a  glove  that  is  being  put  on  for  the  first  time. 
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6.  Under  such  conditions  the  number  of  eggs  in  any  given  string 
is  determined  at  the  beginning  by  the  size  of  the  original  case. 

This  is  very  different  from  what  is  found  in  the  Caligid®,  where 
there  are  partitions  between  the  individual  eggs,  or  in  the  Erga- 
silid»,  where  the  ^gs  ripen  individually  or  in  small  groups. 

Probably  each  method  of  extrusion  is  more  or  less  characteristic 
of  the  family  represented. 

HATSCHBKIA  OBLONOA.  new  ^pMles. 

Plate  42,  figs.  222-226. 

Host  and  record  of  spednUna, — ^Ten  specimens  of  this  species  were 
obtained  from  the  ^lls  of  the  red  snapper,  Neomsmis  aya,  all  females^ 
three  of  which  carried  egg-strings.  They  were  fastened  between  the 
gill  filaments,  the  head  usually  on  the  inner  surface  of  the  filament, 
and  the  body  at  right  angles  to  it.  While  fairly  common  they  were  not 
at  all  numerous. 

Type-specimen, — Cat.  No.  43554,  U.S.N.M.  Paratjrpes,  Cat.  No. 
42319,  U.S.N.M. 

Female, — General  body  form  oblong,  four  and  one-half  times  as 
long  as  wide;  carapace  small,  one-fifth  of  the  entire  length,  trans- 
versely eUiptical,  one-third  wider  than  long,  with  very  evenly  curved 
margins.  Fused  frontal  plates  also  transversely  elliptical  and  pro- 
jecting their  entire  length  from  the  frontal  margin.  Dorsal  median 
carina  of  the  carapace  well  developed.  Fused  thorax  segments 
cigar-shaped,  tapering  posteriorly;  first  and  second  segments  forming 
a  neck,  one-third  narrower  than  the  third  segment  and  connecting 
the  latter  with  the  carapace.  Third,  fourth,  and  fifth  segments 
indistinguishably  fused,  with  neither  marginal  indentations  nor 
grooves;  fifth  segment  ending  in  a  blunt  lobe  on  either  side  of  the 
sixth  segment.  The  latter  and  the  abdomen  semicircular,  two-fifths 
the  width  of  the  fifth  segment;  anal  lamina  narrow-oblong,  each 
tipped  with  two  minute  spines.  » 

E^gg-strings  half  the  length  of  the  body,  considerably  wider  than 
the  genital  segment,  curved  like  parenthesis  marks,  and  each  con- 
taining about  15  eggs. 

First  antenna  closely  appressed  to  the  anterior  margin  of  the  cara- 
pace and  scarcely  reaching  its  lateral  marg^.  Second  pair  with  a 
terminal  claw  half  the  length  of  the  slender  basal  joint,  and  bent 
sharply  at  a  right  angle  close  to  its  base.  The  slender  second  and 
third  joints  of  the  maxillipeds  are  together  about  the  same  length 
as  the  much  stouter  basal  joint.  Each  of  the  swimming  legs  has  a 
short  and  wide  basal  joint,  a  slender  two-jointed  exopod  tipped  with 
two  spines,  and  a  stout  one-jointed  endopod  tipped  with  a  single 
stout  spine;  each  basal  joint  carries  a  small  papilla,  tipped  with 
a  stout  spine,  just  inside  the  base  of  the  endopod.    The  cement 
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glands  are  long  and  slender,  the  glandular  portion  one-third  of  their 
entire  length.  Color  similar  to  *  that  of  H.  linearis  from  the  red- 
mouthed  grunt.  (See  p.  247.)  Head  yellowish  with  a  faint  tinge  of 
brown,  more  noticeable  on  the  chitin  ribs  and  the  thicker  portions 
of  the  integument;  free  thorax  and  genital  segment  with  yellow 
margins  tinged  with  olive-green;  inside  of  these  the  long  oviducts 
are  yellowish  anteriorly,  then  become  light  brown  and  eventually 
dark  cinnamon-brown  posteriorly;  the  central  Une  over  the  intestine 
yellowish  with  orange  margins;  egg-strings  dark  cinnamon-brown. 
There  are  none  of  the  dark  red  streaks  through  the  head  and  free 
thorax  so  prominent  in  linearis. 

Total  length,  1.70  nmi.  Carapace,  0.36  mm.  wide,  0.27  mm. 
long.  Fused  thorax,  1.27  nmi.  long,  0.36  muL  wide.  Egg-strings, 
0.82  mm.  long,  0.145  mm.  wide. 

(ohlongusy  oblong.) 

This  species  may  be  distinguished  by  its  oblong  form,  its  small 
elliptical  carapace  of  the  same  width  as  the  fused  thorax,  by  the 
narrowing  of  the  first  two  thorax  segments,  and  by  the  short  curved 
^g-strings.  It  is  fairly  common  on  the  red  snapper,  but  only  one 
or  two  specimens  are  found  on  a  fish. 

HATSCHBKIA  UNCATA.  new  ^pMles. 
Plate  43. 

Host  and  record  of  specimens, — ^A  dozen  females,  nearly  all  with 
^g-strings,  were  obtained  from  the  giUs  of  the  rock  hind,  Eptnephelus 
adscensionis,  July  12, 1910.  They  were  fastened  to  the  gill  filaments, 
close  to  the  base  of  the  latter,  and  in  the  space  between  two  adjacent 
filaments,  in  such  a  way  that  their  bodies  were  entirely  concealed, 
and  only  the  egg-strings  were  visible.  The  body  axis  was  at  right 
angles  to  the  length  of  the  filament,  thus  bringing  the  egg-strings 
parallel  with  the  latter,  and  just  flush  with  its  outer  surface.  The 
dozen  specimens  were  obtained  from  half  as  many  fish. 

Type^edmen. — Cat.  No.  43546,  U.S.N.M.  Paratypes,  Cat.  No. 
42289,  U.S.N.M. 

Female. — General  body  form  elliptical,  short  and  plump;  well 
rounded  on  both  dorsal  and  ventral  surfaces,  more  on  the  former 
than  the  latter.  Carapace  relatively  large  and  semicircular,  one- 
third  of  the  entire  length  and  one-half  wider  than  long;  the  frontal 
and  lateral  margins  form  a  nearly  perfect  half  circle,  surroimded 
by  a  wide  transparent  border;  the  posterior  margin  is  three-lobed, 
the  lateral  lobes  narrow  and  short,  the  median  lobe  three-fifths  of 
the  entire  width  and  strongly  convex.  The  anterior  margin  projects 
between  the  bases  of  the  first  antenna,  which  are  attached  dorsally. 
Fused  thorax  segments  broadly  elliptical,  one-fifth  longer  than  wide, 
the  segments  indistinguishable  except  by  indentations  on  the  lateral 
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margins.  The  two  anterior  leg-bearing  segments  separated  from 
the  remainder  by  portions  of  a  groove,  extending  inward  from  each 
lateral  margin.  Fifth  segment  bearing  a  good-sized  hemispherical 
knob  on  its  posterior  border  on  either  side,  just  external  to  the  open- 
ing of  the  oviduct.  The  location  of  these  knobs,  combmed  with  the 
position  in  which  the  *egg-strings  are  habitually  carried,  suggests 
strongly  that  they  are  concerned  in  the  support  of  the  latter.  Sixth 
(genital)  segment  indistinguishably  fused  with  the  abdomen,  the  two 
forming  a  triangular  projection,  ofle-half  wider  than  long,  attached 
to  the  center  of  the  posterior  border  of  the  fifth  segment,  between 
the  two  knobs.  The  oviduct  openings  are  dorsolateral,  and  as  close 
as  possible  to  the  fifth  segment.  Anal  lamin»  conical,  twice  as  long 
as  wide,  half  the  length  of  the  fused  sixth  segment  and  abdomen, 
each  tipped  with  three  setse  of  equal  length,  and  having  a  short 
spine  on  the  outer  margin. 

E^-strings  each  one-third  the  width  of  the  fused  thorax  and  two- 
thirds  of  its  length;  eggs  remarkably  large  compared  with  the  size 
of  the  animal,  only  four  or  five  in  each  case.  Tlie  two  cases  are  ro- 
tated until,  with  their  bases  touching  at  the  midline,  they  are  carried 
in  front  of  a  line  at  right  angles  to  the  body  axis,  and  are  actually 
curved  forward  like  the  points  of  a  pickax,  or  even  as  far  as  the 
flukes  of  an  anchor. 

First  antenna  indistinctly  five-jointed,  the  same  diameter  through- 
out, only  the  three  terminal  joints  armed  with  set»;  they  are  usually 
closely  appressed  to  the  lateral  margins  of  the  carapace.  Second 
antenn»  with  a  stout  basal  joint,  which  is  contracted  and  curved 
inward  at  the  distal  end;  terminal  claw  short,  stout,  and  evenly 
curved.  Mouth  tube  short,  scarcely  as  long  as  wide,  with  a  blimt  tip ; 
maxilke  reduced  to  mere  biobs,  destitute  of  spines  or  set».  Maxil- 
lipeds  with  the  two  terminal  joints  together  the  same  length  as  the 
basal  joint,  but  only  half  the  width  of  the  latter.  Swimming  legs 
biramose,  each  ramus  two-jointed;  in  the  exopods  the  basal  joint  is 
the  longer,  in  the  endopods  the  terminal  joint.  In  the  first  Icjgs  the 
basal  joints  are  imarmed,  the  terminal  endopod  joint  carries  four 
short  spines,  the  exopod  three.  In  the  second  legs  each  basal  joint 
is  armed  with  a  curved  spine,  on  the  outside  in  the  exopod,  on  the 
inside  in  the  endopod;  the  terminal  exopod  joint  carries  two  curved 
spines,  the  endopod  three. 

Color  variegated,  the  lateral  margins  a  light  olive-green,  the  ovaries 
and  oviducts  a  light  cinnamon-brown,  the  vascular  space  between  the 
oviducts  and  intestine  orange-yellow,  the  stomach  and  intestine  con- 
tents a  dark  wine-red,  filled  with  black  globules  along  the  center, 
which  are  most  numerous  at  the  anterior  end. 

Total  length,  1  mm.  Carapace,  0.31  mm.  long,  0.4  nmi.  wide. 
Fused  thorax,  0.7  nmi.  long,  0.55  mm.  wide.  Egg-strings,  0.45  nmi. 
long,  0.15  mm.  wide. 
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{unealus,  bent  inward  or  curved  like  an  anchor,  alluding  to  the 
egg-caseB.) 

During  the  observation  of  these  specimens  while  still  alive  it  was 
noted  that  the  usual  peristaltic  movements  of  the  stomach  and  intes- 
tine were  assisted  by  the  drawing  forward  and  backward  of  the  ovi- 
duct on  either  side  alternately.  This  movement  was  rhythmic  and 
each  oviduct  was  pulled  nearly  to  the  narrow  neck  between  the  head 
and  first  thorax  segment. 

The  dpecies  can  be  told  readily  by  the  comparatively  large  size  and 
small  number  of  eggs  and  by  the  peculiar  position  of  the  egg-strings. 
In  no  other  known  species  are  they  any  more  than  divergent  and 
pointing  backward;  here  they  actually  point  forward. 

HATSCHBKIA  IN  SCUTA,  new  ipMles. 

Plate  42,  figs.  227-232. 

Host  and  record  of  speeimens. — ^Twenty  females  belonging  to  this 
species  were  obtained  from  the  gills  of  the  rock  hind,  Epinephehis 
adscensionis,  during  the  summer.  There  were  never  more  than  one 
or  two  on  a  single  fish,  sometimes  alone,  sometimes  in  company  with 
the  preceding  species  (uncata).  The  present  species  was  in  full  view 
while  uncata  was  hidden  between  the  filaments. 

Typespecimen. — Cat.  No.  43549,  U.S.NAf.  Paratypes,  Cat.  No. 
42336,  XJ.S.N.M. 

Female. — ^Body  of  medixmi  length  and  rather  wide;  carapace  large 
and  nearly  circular,  but  with  an  irregular  outline,  and  about  one-third 
the  entire  length;  dorsal  median  rib  or  keel  of  the  carapace  well  devel- 
oped. First  and  second  thorax  segments  forming  a  short  neck  joining 
the  carapace  with  the  rest  of  the  segments.  Fused  thorax  club- 
shaped,  one-half  longer  than  wide,  with  the  segmentation  clearly  indi- 
cated on  the  lateral  margins;  fifth  segment  with  posterior  lobes  each 
as  broad  as  the  fused  sixth  segment  and  abdomen  and  reaching  back 
farther  than  the  latter.  Fused  sixth  segment  and  abdomen  only  one- 
sixth  the  width  of  the  fourth  segment,  hemispherical,  and  sli^tly 
contracted  where  it  joins  the  fifth  s^ment.  Anal  lamin»  long  and 
narrow,  apparently  two-jointed,  the  terminal  joint  tipped  with  three 
eetsd. 

Egg-cases  club-«haped,  from  two-thirds  to  three-quarters  the  length 
of  the  body  and  taken  together  as  wide  as  the  fifth  segment;  ^gs  of 
large  size,  from  four  to  seven  in  each  case. 

First  antenna  long  and  narrow,  about  the  same  diameter  through- 
out and  poorly  armed  with  spines.  Second  pair  with  a  stout  basal 
joint  ^diich  is  a  little  longer  than  the  entire  first  antenna  and  armed 
with  strong  muscles.  Terminal  claw  weak,  abruptly  narrowed  to  less 
than  one-fifth  the  diameter  of  the  basal  joint,  bent  sharply  at  a  right 
angle  close  to  the  base,  and  tapered  to  a  fine  needle  point.    In  fact, 
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it  is  just  the  opposite  in  every  particular  of  what  would  be  expected 
on  such  a  long  and  powerful  basal  joint.  Mouth  tube  elliptical  in 
outline  with  a  squarely  truncated  tip,  one-half  longer  than  wide. 

MaxillsB  distinctly  showing  as  papilla  on  either  side  of  the  mouth 
tube,  each  tipped  with  three  set®  very  similar  to  those  of  the  Erga- 
silidsB.  Swimming  l^s  with  long  and  narrow  basal  joints,  the  prox- 
imal joint  of  the  exopod  longer  than  the  one-jointed  endopod.  Third 
legs  present  as  minute  papillsB  on  the  lateral  margins,  each  tipped  with 
two  spines;  fourth  l^s  indicated  by  a  pair  of  single  spines,  also  on 
the  lateral  margins. 

Color  a  uniform  translucent  yeUowish-white,  the  eggs  in  the  ovi- 
ducts a  light  brown,  those  in  the  external  sacks  a  dark  seal-brown. 

Total  length,  0.85  mm.  Carapace,  0.28  mm.  long  and  wide. 
Fused  thorax,  0.55  mm.  long,  0.37  mm.  wide.  Egg-strings,  0.45  mm. 
long,  0.12  nmi.  wide  at  the  distal  end. 

{inaoUtaSj  unusual,  alluding  to  the  second  antennsd  and  the  rudi- 
mentary third  and  fourth  legs.) 

Although  found  upon  the  same  host  as  the  preceding  species,  the 
present  form  is  readily  distinguished  by  the  length  of  the  second 
antennsB  and  the  peculiar  shape  of  their  terminal  claw  and  by  the 
presence  of  the  rudiments  of  the  third  and  fourth  pairs  of  legs  in  the 
sinuses  on  the  lateral  margins.  In  this  last  respect  it  resembles 
Hatschekia  {OlaveUa)  lahrada  Van  Beneden. 

HATSCHBDA  UNSARIS.  new  pptdes. 

Kate  44,  figs.  240-246. 

Host  and  record  of  specimens. — ^Ten  females  were  obtained  from  the 
gills  of  the  red-mouthed  grunt,  BcUhystoma  rimaior,  July  14,  1910. 
They  were  attached  with  their  long  axis  parallel  to  the  filament  and 
on  its  outer  surface. 

Type-speciTnen. — Cat.  No.  43551,  U.S.NJkI.  Paratypes,  Cat.  No. 
42293,  U.S.N.M. 

Female. — General  body  form  linear,  seven  times  as  long  as  wide,  and 
made  up  of  four  distinctly  separated  partis:  the  head;  the  first  and 
second  thorax  segments  partially  fused;  the  third,  fourth,  and  fifth 
segments  completely  fused;  and  the  sixth  seginent  and  abdomen  also 
completely  fused.  Carapace  very  small  and  circular,  only  one-ninth 
of  the  entire  length,  and  a  little  narrower  than  the  posterior  body, 
with  regular  outlines;  first  and  second  antenna  entirely  concealed  in 
dorsal  view.  First  and  second  thorax  segments  longer  than  the  head, 
a  little  narrower  anteriorly,  but  much  widened  posteriorly  throttgh 
the  bases  of  the  second  legs.  Fused  third,  fourth,  and  fifth  s^;ment8 
linear,  five  times  as  long  as  wide  and  tapering  slightly  posteriorly, 
with  nearly  straight  sides;  third  segment  contracted  into  a  narrow 
neck  anteriorly  where  it  joins  the  second  segment,  leaving  the  second 
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legs  visible  dorsally.  Fifth  segment  fonoing  a  short  and  blunt  lobe 
on  either  side  of  the  genital  segment  posteriorly,  the  tip  of  the  lobe 
just  reaching  the  posterior  margin  of  the  opening  of  the  oviduct. 
Fused  sixth  segment  and  abdomen  semielliptical,  about  the  same 
length  and  width,  which  is  one-third  that  of  the  fifth  segment.  Anal 
laminsB  minute  and  widely  separated,  each  tipped  with  three  setie. 

Elgg-strings  half  the  entire  length,  and  half  the  width  of  the  fifth 
segment,  about  twenty  eggs  in  each  string. 

First  antennsB  short,  their  basal  joints  fused  into  a  sort  of  rostrum, 
projecting  from  the  center  of  the  anterior  margin,  but  curved  over 
ventrally  so  as  to  be  concealed  beneath  the  carapace.  They  are 
apparently  made  up  of  only  three  joints,  the  terxninal  of  which  carries 
idl  the  spines.  Second  antennsB  with  a  stout  and  strongly  curved 
terminal  claw,  half  the  length  of  the  basal  joint.  Mouth  tube  wide 
and  very  bluntly  rounded  at  the  tip  so  as  to  be  nearly  circular  in 
ventral  outline.  The  two  terminal  joints  of  the  maxillipeds  are 
longer  than  the  stout  basal  joint,  and  are  tipped  with  a  curved  claw, 
which  has  an  accessory  spine  at  the  center  of  its  inner  margin.  There 
is  also  a  short  curved  spine  projecting  from  the  top  of  a  small  papilla 
on  the  ventral  surface  of  the  head  between  the  base  of  the  maxilliped 
and  the  midline.  This  is  not  the  rudiment  of  the  maxilla  since  it  is 
behind  the  chitin  rib  which  supports  the  maxilliped. 

Swimming  legs  with  two-jointed  exopods  and  one-jointed  endopods, 
and  with  a  stout  spine  on  the  basal  joint  inside  of  the  endopod.  Both 
rami  of  the  first  pair  are  tipped  with  four  spines;  the  exopod  of  the 
second  pair  has  two,  the  endopod  three. 

'Die  ovaries  and  oviducts  extend  the  entire  length  of  tne  third, 
fourth,  and  fifth  thorax  segments ;  the  maturing  eggs  are  orange-brown 
in  color;  the  cement  glands  are  close  to  the  midline  inside  of  the  ovi- 
ducts, and  are  one-fourth  the  length  of  the  latter,  with  a  short 
glandular  portion. 

Color  of  the  head  yellowish-gray,  translucent;  free  thorax  brownish- 
yellow;  genital  segment  a  deeper  brown;  oviducts  and  egg-strings 
medium  orange-brown;  lateral  margins  of  the  free  thorax  and  genital 
s^ment  wiih  an  olive-green  tinge;  central  line  over  the  intestine 
yellow,  bordered  with  orange.  In  many  specimens  the  muscles  of 
the  head  and  free  thorax  are  deep  red,  showing  proxninently  through 
the  translucent  carapace  and  dorsal  epidermis. 

Total  length,  2.33  mm.  Carapace,  0.26  mm.  long  and  wide.  First 
and  second  thorax  segments,  0.33  mm.  long,  0.39  mm.  wide.  Third, 
foiuih,  and  fifth  segments,  1.75  mm.  long,  0.33  mm.  wide.  Egg- 
strings,  1.2  mm.  long. 

Qinearis,  narrow,  thread-like.) 

This  species  is  radically  different  from  all  the  others  that  have  been 
obtained  in  several  particulars.    The  most  striking  peculiarity  is  the 
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separation  of  the  two  leg^bearmg  thorax  s^ments.  In  most  other 
species  these  are  more  or  less  fused  with  the  \bie6  following  segments 
to  form  the  so-called  "  body"  of  the  copepod.  Here  they  are  entirely 
separated  and  the  species  may  be  recognized  by  this  separation  at  a 
^ance. 

If  any  essential  differences  could  be  fomid  in  the  appendages,  such 
a  separation  would  warrant  the  estabUshxiijent  of  a  new  genus,  but  as 
the  appendages  are  in  every  way  siixular  to  those  in  all  J7afec%eUa 
species,  it  seems  best  to  locate  this  new  form  in  that  genus.  Another 
diff^:«nce  is  the  long  distance  between  the  mouth  parts  and  the  first 
swimming  legs.  Usually  these  first  legs  are  so  close  to  the  maxillipeds 
that  they  are  often  partially  concealed  beneath  the  latter.  Here  there 
is  a  wide  interval  between  the  twQ. 

Tbe  species  is  quite  common,  nearly  every  fish  yielding  specim^is, 
but  it  is  not  at  all  numerous,  as  only  two  or  three  specimens  could  be 
found  on  any  one  fish,  and  the  most  careful  search  of  many  fish  failed 
to  reveal  a  single  male.  In  the  separation  of  the  two  leg-bearing 
segments  and  in  the  relative  position  of  the  moutb  parts  and  first  legs 
HaUehekia  (ClaveUa)  ienms  Heller  closely  resembles  the  presrait 
species,  but  the  two  differ  radically  in  the  r^ative  proportions  of 
the  different  parts  of  tbe  body,  as  well  as  in  the  size  and  structure 
of  the  antennsB  and  mouth  parts. 

HATSCHBKIA  nUDBSCBNS,  new  ppMles. 

Plate  41,  figs.  216-221;  plate  44,  fig.  247;  plate  45. 

Host  and  record  of  specimens. — ^About  50  females  and  2  males 
were  obtldned  from  the  gills  of  a  porcupine  fish,  Diodon  hystrix, 
15  inches  in  length.  The  females  were  attached  between  the  gill 
filaments,  the  great  majority  of  them  with  their  heads  toward  the 
base  of  the  filaments,  and  all  with  their  bodies  parallel  with  the  fila- 
ments. The  males  were  attached  to  the  tips  of  the  filaments,  and 
not  at  all  securely. 

Type-specimen. — ^A  female.  Cat.  No.  43550,  U.S.N.M.  Paratypes, 
Cat.  No.  42325,  U.S.N.M. 

Female. — Body  short  and  of  medium  width;  carapace' very  large, 
one-third  of  the  entire  length,  semielliptical,  three-fifths  wider  than 
long,  the  lateral  and  posterior  margins  a  nearly  even  curve,  the 
anterior  margin  f  our-lobed,  a  narrow  lobe  on  either  side  of  the  median 
Une,  with  a  much  wider  one  outside  of  it  extending  to  the  lateral 
margin.  Dorsal  surface  with  a  median  longitudinal  keel  extending 
its  entire  length,  the  strong  muscles  operating  the  second  antenn® 
and  mouth  parts  attached  to  it  and  showing  as  diagonal  lines  on  either 
side  of  it. 

Fused  thorax  elongate-ovate,  one-half  longer  than  wide,  a  little 
narrower  than  the  carapace,  with  only  the  anterior  segments  indicated 
by  lateral  indentations.    The  two  leg-bearing  segments  fused  with 
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the  others,  the  fifth  segment  forming  a  wide  lobe  on  either  side  of  the 
genital  segment  and  abdomen,  and  extending  a  little  beyond  the 
posterior  margin  of  the  latter.  Fused  genital  segment  and  abdomen 
semi^ptical,  one-sixth  of  the  width  of  the  third  segment,  one-half 
wider  than  long,  with  a  nearly  strai^t  posterior  margin;  anal 
laminsD  elliptical,  a  little  longer  than  wide,  each  tipped  with  three 
sets  of  equal  length. 

Egg-strings  five-ninths  of  the  body  length,  one-fourth  as  wide  as 
long,  each  containing  eight  or  nine  large  eggs. 

First  antennsB  five-jointed,  the  joints  diminishing  r^ularly  in  size 
outwards  and  well  armed  with  set»  and  spines.  Terminal  claw  of 
the  second  pair  fully  as  long  as  the  basal  joint,  bent  at  a  right  angle 
near  the  tip  and  with  a  swelling  on  the  inner  margin  near  the  base. 
Mouth  tube  conical,  widest  near  the  base  and  tapering  to  a  rather 
sharp  tip;  maxillse  simple  pimples  without  set®  or  spines;  maxilli- 
peds  of  the  usual  pattern,  the  two  terminal  joints  about  the  same 
length  as  the  much  stouter  basal  joint.  Exopods  of  the  swimming 
legs  two-jointed,  endopods  one-jointed,  a  slender  spine  outside  the 
base  of  the  exopods,  the  other  spines  as  shown  in  the  drawings. 

Cement  glands  close  to  the  median  line,  the  glandular  portion 
about  half  the  entire  length  and  showing  no  trace  of  s^mentation. 
Semen  receptacle  a  long  median  bag  lying  between  the  ducts  of  the 
cement  glands,  divided  posterioiiy,  with  a  duct  extending  nearly  at 
right  angles  to  the  long  axis  of  the  bag  and  opening  close  to  the  exter- 
nal orifice  of  each  oviduct.  In  figure  255  a  spermatophore  may  be 
seen  with  its  long  duct  attached  to  this  opening.  Evidently  the 
ducts  of  these  spermatophores  are  not  crossed  as  in  some  of  the  other 
copei>ods. 

Color  a  translucent  orai^e^yellow,  deeper  on  the  appendages  and 
along  the  midline;  oviducts  dark  cinnamon-brown;  eggs  in  the 
external  cases  also  dark  brown,  increasing  in  intensity  with  devet 
opment. 

Total  length,  2.75  mm.  Carapace,  1.33  mm.  wide,  1  mm.  long. 
Fused  thorax,  2  mm.  long,  1.28  mm.  wide.  Egg-strings,  1.75  mm. 
long,  0.33  mm.  wide. 

Male. — ^Body  proportionally  longer  and  narrower  than  that  of  the 
female;  carapace  nearly  circular  in  general  outline,  but  projecting  a 
little  anteriorly  on  the  midline  and  reentrant  posteriorly  leaving  a 
weli-defined  lateral  lobe  on  either  side.  Near  the  center  of  the  cara- 
pace a  small  eye  can  be  seen  on  either  side  of  the  midline  with  a 
central  mass  fusing  them  together. 

Fused  thorax  neariy  three  times  as  long  as  wide,  with  the  segmen- 
tation clearly  indicated  along  the  lateral  margins,  even  the  first  and 
second  segments  being  separated  by  a  deep  marginal  indentation. 
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Genital  segment  fused  with  the  others  and  produced  posteriorly  into 
a  short  and  blunt  lobe  on  either  side. 

Abdomen  one-jointed,  one-third  the  width  of  the  fused  thorax^ 
and  enlarged  a  little  posteriorly;  anal  laminse  large,  three  times  as 
long  as  wide,  one-half  longer  than  the  abdomen,  each  tipped  with 
two  large  and  stout  spines,  the  inner  of  which  is  as  long  as  the  lamina 
itself.  Appendages  like  those  of  the  female,  but  longer  and  more 
slender.  First  antennsB  carried  at  right  angles  to  the  body  axis,  and 
projecting  more  than  half  their  length  beyond  the  lateral  margins 
of  the  carapace.  MaxiUipeds  also  projecting  obUquely  backward, 
with  their  entire  length  visible  in  dorsal  view.  First  two  pairs  of 
swimming  legs  with  two-jointed  exopods  and  one-jointed  endopods; 
there  is  also  a  rudimentary  third  pair  of  legs  behind  the  second  pair 
on  the  lateral  margins;  each  consists  of  a  single  short  joint  tipped 
with  two  spines. 

Total  length,  1  nun.  Carapace,  0.3  nun.  long  and  wide.  Fused 
thorax,  0.6  mm.  long,  0.22  mm.  wide. 

Color  like  that  of  the  female  except  that  the  brown  oviducts  are 
replaced  by  yellow  sperm  receptacles. 

Nauplius. — ^Body  elliptical,  one-half  longer  than  wide,  with  a 
regular  curve;  a  narrow  papilla-like  protuberance  at  the  center  of 
the  anterior  margin,  and  a  much  wider  one  between  the  balancers, 
posteriorly.  There  are  the  usual  naupUus  appendages,  the  exopods 
of  the  second  antennse  and  mandibles  carrying  only  four  rowing 
set®.  Balancers  slender  and  cylindrical,  carried  straight  back- 
ward parallel  with  the  body  axis,  each  of  them  slightly  convex  inward. 
Body  with  three  large  masses  of  brown  pigment,  one  triangular  in 
shape,  in  the  center  of  the  anterior  portion,  the  other  two  along  each 
lateral  margin,  meeting  posteriorly.  Between  and  in  front  of  these 
pigpient  masses  the  body  is  translucent  and  shows  the  usual  diagonal 
muscles  (see  fig.  216). 

Total  length,  0.2  mm.;  width,  0.11  nun. 

{iridesceris,  iridescent,  alluding  particularly  to  the  fully  developed 
e^-strings.) 

The  burial  of  the  large  second  antennsB  of  this  species  in  the  tissue 
of  the  gill  filament  of  its  host  produces  a  sort  of  tumor  or  swelling, 
similar  to  that  produced  on  the  fins  by  the  maxillipeds  of  Tucca 
impressus.  But  these  parasites  are  not  thereby  anchored  to  one 
spot  as  is  the  case  with  Tucca;  they  are  able  to  loosen  their  hold  and 
move  up  and  down  the  filaments  by  a  walking  motion  of  the  second 
antennffi.  Some  of  them  free  themselves  entirely  and  wriggle  off 
the  gills  on  to  the  bottom  of  the  aquarium,  when  the  gills  are  removed 
from  the  fish  and  put  in  water.  The  females  Ijve  a  long  time,  lying 
on  their  backs  and  wriggling  about  violently,  but  they  are  unable  to 
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swim  at  all. .  The  males  can  swim  readily  but  die  much  sooner  than 
the  females.  Many  of  the  egg-strings  were  ready  to  hatch  and  active 
nauplii  were  obtained,  but  none  of  them  could  be  carried  through 
even  the  first  molt.  In  the  matured  egg-strings  they  show  through 
the  walls  of  the  external  cases  with  a  peculiar  iridescence,  totally 
unlike  anything  seen  in  other  copepods,  and  this  has  suggested  the 
specific  name  for  the  new  species. 

Family  LERNiEIDJE. 

PBNNSXXA  XZOOBTI  (HMton). 
Lemaopenna  hlainvilUi  Lesubub,  1824,  p.  289,  pi.  11,  figs.  2e-i. 

Host  and  record  of  specimens. — ^This  species  was  originally  described 
by  Holten  in  1802  under  the  name  Lemsea  exocceti,  and  was  obtained 
from  the  common  flying  fish,  Exoccetus  volUans,  in  the  Atlantic  Ocean. 
It  was  afterwards  taken  by  Lesueur  from  the  same  host  in  the  vicinity 
of  the  West  Indies,  and  described  and  figured  under  the  name  Ler- 
nseopenna  blainmUii,  Lesueur  found  a  second  specimen,  on  the  same 
fish  and  close  to  the  one  just  mentioned,  but  so  different  from  it  that 
he  was  at  a  loss  just  where  to  place  it;  he  suggested  that  the  two 
might  be  different  sexes  of  the  same  species  (1824,  p.  292).  This 
second  specimen  l^filne  Edwards  made  the  type  species  of  his  new 
genus  Lemseonema  (1840,  p.  524),  but  Richiardi  has  suggested  (1877, 
p.  100)  with  greater  probability  that  it  is  an  undeveloped  P.  exocceti. 

THBRODABCAS  SSRHARI  Ki0^. 
Therodamas  serrani  Kb0tbb,  1863,  p.  316,  pl.'l5,  figs.  4a-/. 

Host  and  record  of  specimens. — Kneryer  obtained  a  tolerably  large 
number  of  females  of  this  Liemffiid  from  the  gills  of  a  Serranas  species 
in  the  Danish  West  Indies.  He  established  for  them  (1863,  p.  316) 
a  new  genus  and  species  which  seem  to  be  well  founded,  but  no 
other  investigator  has  ever  obtained  any  specimens.  This  is  the 
more  to  be  regretted  because  the  parasite  is  very  peculiar  in  many 
respects,  but  although  all  the  species  of  Serranus  as  well  as  other 
groupers  were  carefully  examined,  nothing  of  the  sort  could  be 
foimd  at  Jamaica. 

LBKNJK>LOPHn8  HKlflFAMPm  (Et0fm)' 
Lemsea  hemiramphi  Kb0tbb,  1863,  p.  318,  pi.  15,  figs.  7a^. 

Host  and  record  of  specimens. — ^A  single  specimen  of  this  species 
was  obtained  from  the  mouth  opening  of  a  HemiramphaSj  species, 
probably  H.  hrasUiensis,  from  the  Danish  West  Indies.  Upon  this 
specimen  Eneryer  established  his  new  species  (1863,  p.  318),  and  so 
far  as  can  be  judged  it  seems  perfectly  valid. 
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LBRNAOLOPHUS  RXCUKVUS.  new  i 
PUte  46. 

Host  and  record  of  specimens, — Four  females,  one  of  which  was  a 
young  developmental  stage,  were  obtained  from  the  gill  arches  of 
the  blue  parrot  fish,  Scams  cseruleus,  June  30,  1910.  Three  of  these 
were  found  upon  a  single  fish,  and  were  close  together  in  the  floor 
of  the  throat,  where  the  gill  arches  join. 

Type-specimen. — Cat.  No.  43557,  U.S.N3£.  Paratypes,  Cat.  No. 
42292,  U.S.N.M. 

FeTTude. — General  body  form  slender,  the  head  nearly  spherical 
and  about  twice  the  diameter  of  the  neck,  the  posterior  body  club- 
shaped  but  not  much  enlarged,  the  abdomen  narrowed  to  half  the 
diameter  of  the  genital  segment.  Body  also  bent  into  a  half  circle 
so  that  the  genital  s^ment  and  abdomen  point  forward  toward  the 
head.  In  fully  matured  specimens  the  abdomen  is  coyered  with  a 
dense  growth  of  dichotomous  processes. 

Head  flattened  a  little  dorso-ventrally,  and  armed  on  its  dorsal 
surface  with  three  chitin  horns,  all  at  right  angles  to  the  body  axis 
and  dichotomously  branched.  The  two  lateral  horns  are  consider- 
ably larger  than  the  posterior  one,  their  length  being  three  or  four 
times  the  diameter  of  the  head,  and  are  three  times  compounded. 
The  posterior  horn  is  much  shorter,  its  length  only  once  and  a  half 
times  the  diameter  of  the  head,  and  is  only  twice  compounded. 
Usually  one  or  the  other  lateral  horn  is  enlarged  at  the  base,  and 
the  branches  of  all  the  horns  taper  regularly  toward  the  tips. 

There  is  hardly  a  trace  of  the  two  small  knobs  on  the  top  of  the 
head,  which  represent  the  first  antennsB  in  X.  suUanus. 

On  the  flattened  ventral  surface,  or  face  of  the  head,  may  be  found 
the  second  antennsB  and  mouth  parts.  The  former  are  in  the  shape 
of  short  and  stumpy  processes  along  what  may  be  called  the  fore- 
head of  the  parasite  and  down  either  side  of  the  face.  Each  con- 
sists of  two  parts  which  evidently  belong  together  and  which  are 
united  in  early  development,  but  become  more  or  less  separated  later. 
Behind  these  on  the  lower  sides  of  the  face  and  along  the  chin  are  the 
maxillipeds,  also  represented  by  stumpy  processes,  flattened  and 
irregular,  and  showing  more  or  less  tendency  to  become  bipartite. 
The  space  between  the  second  antennse  and  maxillipeds  is  hollowed 
out  into  a  shallow  cup,  in  the  bottom  of  which  are  three  small  spher- 
ical knobs  of  about  tiie  same  size,  one  posterior  on  the  median  line, 
and  in  front  of  this  a  pair,  one  on  eitiier  side  of  the  median  line. 
The  former  is  the  rudiment  of  the  imder  lip,  the  latter  of  the  man- 
dibles.. 

In  front  of  the  mandibles  in  some  of  the  specimens  may  be  seen  a 
slight  elevation  on  the  median  line  which  represents  the  last  traces 
of  the  upper  lip.    In  the  developmental  stage  the  upper  and  under 
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lips  are  prolonged  and  loosely  united  into  a  sort  of  proboscis,  and 
the  mandibles  form  swellings  at  its  aides. 

Just  behind  the  head  are  four  pairs  of  rudimentary  legs,  so  close 
together  that  they  overlap  for  two-thirds  of  their  length.  Each  leg 
consists  of  a  broad  triangular  lamina,  representing  the  basal  joint, 
and  two  tiny  spines,  representing  the  rami.  In  the  developm^ital 
stage  they  stand  out  nearly  at  right  angles  to  the  ventral  surface,  in 
the  adult  ihey  are  tightly  appressed  to  that  surface.  The  first  four 
Geg-beanng)  thorax  s^ments  are  narrow  and  neck-like  and  very 
short;  the  fifth  s^ment  is  of  the  same  width  and  greatly  elongated, 
and  forms  the  bulk  of  the  so-called  neck;  the  genital  segment  is 
enlarged  to  two  or  three  times  the  diameter  of  the  neck,  varying 
considerably  in  different  individuals.  It  is  impossible  in  this  species 
to  locate  accurately  the  dividing  line  between  the  fifth  and  genital 
s^ments,  but  judging  from  the  following  species  the  point  where 
the  enlargement  begins  is  the  line  of  demarcation. 

At  about  the  center  of  the  enlai^d  genital  segment  the  body  b, 
bent  abruptly  so  that  the  abdomen  points  toward  the  head. 

In  the  developmental  stages  the  curve  is  broad  and  there  is  but 
little  twisting  of  the  body;  in  the  mature  adult  the  curve  becomes 
so  sharp  that  the  dorsal  surface  of  the  abdomen  is  brought  almost 
into  actual  contact  with  the  side  of  the  fifth  segment.  At  the  same 
time,  the  posterior  portion  of  the  body  is  twisted  to  the  right  or  left, 
so  that  the  legs  and  mouth-parts  appear  to  be  on  one  of  the  lateral 
surfaces. 

The  abdomen  is  long  and  slender,  and  tapers  gradually  from  base 
to  tip;  at  the  base  it  is  about  half  the  diameter  of  the  genital  seg- 
ment, and  on  a  level  with  the  dorsal  surface  of  the  latter.  It  shows 
no  external  signs  of  segmentation.  On  the  sides  of  the  genital  seg- 
ment at  the  posterior  end  are  two  pairs  of  dichotomously  branched 
processes,  and  along  the  lateral  margins  of  the  abdomen  are  seven 
or  eight  additional  pairs.  At  first  these  are  short  and  simple  and 
do  not  conceal  the  surroimding  parts,  but  they  increase  in  size  and 
complexity  with  age,  and  finally  cover  and  conceal  the  abdomen, 
egg-strings,  and  posterior  portion  of  the  genital  segment. 

The  egg-strings  are  scarcely  wider  than  one  of  the  processes,  but 
are  from  one  and  a  half  to  two  times  the  length  of  the  body.  Each 
is  tightly  and  irregularly  coiled  into  a  small  mass,  entirely  sur- 
rounded by  the  processes,  and  in  this  way  supported  and  protected. 

Color  of  the  entire  body  blood-  or  wine-red,  even  to  the  tips  of  the 
horns;  dichotomous  processes  pale  yellow-gray  or  straw-color;  egg- 
strings  snow-white. 

Total  length,  20  nun.  Length  of  horns,  5  nun.;  of  processes,  6 
nmi.  Diameter  of  head,  2.8  mm. ;  of  neck,  1  mm. ;  of  genital  segment, 
2.8  mm. 
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{recurvuSf  bent  back,  alluding  to  the  posterior  portion  of  the  body.) 

In  1840  Milne  Edwards  very  briefly  described  what  he  called  a  new 
species  of  PenneOa,  P.  auUana,  In  1864  Nordmann  figured  and 
described  a  new  variety  of  the  same  species,  P.  auUana  sigmcidea.  In 
1865  Heller  established  the  new  genus  Lemseolophus  upon  some 
specimens  which  he  identified  as  identical  with  those  described  by 
Milne  Edwards. 

No  one  of  the  three  descriptions,  nor  even  all  of  them  together,  are 
very  complete,  especially  with  regard  to  the  mouth  parts,  but  enough 
is  shown  to  fully  establkh  the  validity  of  the  genus. 

Milne  Edwards  does  not  even  mention  the  mouth  parts;  Nordmann 
shows  a  series  of  11  small  papilkd  arranged  in  the  shape  of  an  ellipse, 
the  anterior  one  unpaired  on  the  midline,  the  others  more  or  less 
regularly  paired.  Heller  claimed  to  distinguish  a  pair  of  antennse 
on  the  front  of  the  head,  and  around  the  mouth  one  pair  of  ''palps'' 
and  two  pairs  of  '*  maxillipeds."  These  last  three  pairs  of  append- 
ages he  described  as  being  armed  with  terminal  ''daw-joints,"  and 
the  second  maxillipeds  as  being  distinctly  three-jointed.  He  makes 
no  mention  of  the  small  papillsB  in  the  bottom  of  the  mouth  depres- 
sion, nor  does  his  figure  show  them.  If  they  were  present  the  total 
number  would  be  the  same  as  that  given  by  Nordmann,  but  the 
arrangement  would  be  radically  different.  If  there  really  were 
three  pairs  of  claws  around  the  mouth,  they  must  have  represented 
the  second  antennse,  a  pair  of  maxill®,  and  a  pair  of  maxillipeds.  In 
the  present  species,  however,  there  are  no  traces  of  any  claws,  and 
the  two  anterior  pairs  of  papill®  that  look  like  separate  appendages  in 
the  adult,  are  certainly  parts  of  the  same  single  pair  in  the  develop- 
mental stage.  This  would  indicate  that  the  maxillse  are  entirely 
lacking,  as  in  other  genera  belonging  to  this  family. 

The  present  species  is  sufficiently  distinguished  from  suUanus  by 
the  comparatively  smaller  size  of  die  head,  by  the  branching  of  the 
posterior  horn,  by  the  fact  that  the  body  is  bent  only  once  and  then 
very  sharply,  instead  of  into  a  broad  sigmoid  curve,  and  by  the  over- 
lapping of  the  four  pairs  of  legs.  Also  if  Heller's  description  of  the 
mouth  piGU*t8  is  correct,  they  are  much  better  developed  in  svUanus 
than  in  recurvus. 

The  fact  that  no  satisfactory  description  has  ever  been  given  of  any 
species  of  the  genus  is  sufficient  warrant  for  the  present  somewhat 
detailed  one. 

LERlf  AOLOPHUS  STRIATUS,  M 


Plate  47,  figs.  260,  261. 

Host  and  record  of  specimens. — ^Two  females  were  obtained  from  the 
throat  of  the  barracuda,  Sphyrsma  barracuda,  July  15,  1910.  They 
were  fastened  to  the  floor  of  the  throat,  just  inside  the  lower  lip.    The 
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head  was  buried  close  to  the  ventral  aorta,  while  the  body  trailed 
back  along  the  gill  arches,  The  better  specimen  of  the  two  has  been 
made  the  type; 

Typespedmen.—Cnt.  No.  42320,  U.S.N.M. 

Female. — General  body  form  slightly  curved  and  slender;  diameter 
almost  uniform  throughout,  only  slightly  enlarged  posteriorly.  Horns 
long  and  slender  and  profusely  branched;  posterior  processes  all 
pointed  backward,  crowded  together,  and  unbranched. 

The  dividing  line  between  the  fifth  and  sixth  (genital)  segments  is 
clearly  indicated  by  a  transverse  groove  and  also  by  a  marked  change 
in  color.  This  groove  is  situated  at  the  beginning  of  the  posterior 
enlargement  of  the  body,  and  the  color  changes  from  wine-red  to  a 
dull  white.  Head  flattened  more  than  in  recurvus  and  projecting 
much  farther  in  front  of  the  base  of  the  horns.  Lateral  horns  four 
times  compounded;  posterior  horn  not  at  right  angles  to  the  body 
axis,  but  pointing  diagonally  backward,  almost  parallel  with  the 
thorax,  and  three  times  compounded.  Sides  of  the  head  fluted  or 
wrinkled,  the  wrinkles  extending  around  to  the  bases  of  the  second 
antennsB  and  mouth  parts  on  the  front  of  the  head.  First  antennse 
practically  wanting,  only  the  merest  vestiges  of  knobs  being  left; 
second  antennae  and  mouth  parts  similar  to  those  of  recurvus,  but 
with  these  differences.  The  knobs  representing  all  the  appendages 
are  relatively  larger;  the  maxillipeds  are  much  more  irregular  and  are 
fully  twice  the  size  of  the  second  antennse,  and  there  is  much  less  space 
between  the  two  at  the  sides  of  the  head.  The  mouth  depression  is 
shallower,  but  the  form,  size,  and  arrangement  of  the  three  small 
knobs  is  almost  exactly  the  same. 

The  swimming  legs  are  smaller  than  in  recurvua,  not  as  distinctly 
triangular,  and  they  have  no  spines;  they  are  also  farther  apart  so 
that  they  do  not  even  touch  one  another.  The  genital  segment  is 
not  recurved,  but  is  bent  only  sh'ghtly  out  of  a  straight  line.  The 
egg-tubes  are  coiled  into  tight  bimdles,  entirely  concealed  by  the 
posterior  processes;  each,  if  straightened  out,  would  be  about  one 
and  a  half  times  the  length  of  the  body. 

Total  length,  27  mm.  Length  of  horns,  7.5  mm. ;  of  posterior  pro- 
cesses, 6.5  mm.  Diameter  of  head,  2.7  mm.;  of  neck,  1.6  nmi.;  of 
genital  segment,  2.6  mm. 

Color  of  the  anterior  body  and  horns  a  pale  wine-red,  of  the  genital 
segment  a  dull  white,  of  the  appendages  a  pale  yellow. 

{strialUBf  fluted  or  grooved,  alluding  to  the  sides  of  the  head.) 

This  species  is  readily  distihguished  by  the  fluted  head,  large  second 
antenn»  and  mouth  parts,  straight  body,  and  posteriorly  pointing 
and  unbranched  processes. 


Digitized  by  VjOOQiC 


256  PR00EBDINQ8  OF  THE  NATIONAL  MUSEUM.  vol.44. 

Fanuly  LERNiEOPODIDJE. 
Genus  THYSANOTE  Krj^yer.  . 

THTSAHOTB  POMACANTHI  Ki0^. 
ThymmoU  pomaeanthi  Kr0tbb,  1863,  p.  288,  pi.  15,  figs.  la-4. 

Host  and  record  ofapecimens. — ^Kr0yer  obtained  half  a  score  of  speci- 
mens from  the  gills  of  the  Indian  or  flat-fish,  Pomacantlius  paru,  from 
the  Danish  West  Indies.  Upon  these  he  established  the  new  genus, 
Thyaanoie,  and  the  new  species,  pomacanthiy  which  became  the  type 
of  the  genus. 

Two  years  later  Heller  said  (1865,  p.  238)  that  Kr0yer's  genus  was 
nothing  but  a  ^^BrdchieHa'^  with  numerous  processes  on  the  arms  and 
posterior  body,  and  he  described  two  new  species  which  he  referred  to 
the  genus  BrachieUa.  But  neither  Kr0yer  nor  Heller  found  the  males 
of  the  species  they  described.  Nordmann,  however,  had  previously 
described  and  figured  (1832,  p.  92,  pi.  8,  figs.  1  to  3)  both  sexes  of 
^^ BrachieUa  impvdica/'  which  have  sin<?e  been  referred  to  the  genus' 
Thysanote  by  Bassett-Smith  (1899,  p.  497),  T.  Scott  (1900,  p.  169), 
and  A.  Scott  (1904,  p.  123). 

Steenstrup  and  Ltttken  also  described  and  figured  (1861,  p.  419, 
pi.  15,  fig.  35)  both  sexes  of  ^^BrachieUa  appendiculata/^  which  evi- 
dently belongs  to  this  genus  Thysanote,  and  Bassett-Smith  described 
and  figured  (1898,  p.  14,  pi.  6,  figs.  1  to  3)  both  sexes  of  ^^BrachieUa 
appendiculosa,'^  which  he  afterwards  acknowledged  (1899,  p.  497) 
to  be  identical  with  Steenstrup  and  Ltttken's  species. 

These  last  two  males  correspond  with  the  one  here  described,  as  do 
the  females,  and  may  therefore  be  taken  as  t3rpical  of  the  genus. 

There  are  far  more  differences  between  the  males  and  those  of  true 
BrachieUa  species  than  there  are  between  the  females,  but  even 
with  the  latter  the  differences  are  enough  to  establish  the  validity 
of  the  genus.  There  is  no  one  thing  besides  the  fimbriate  processes 
which  can  be  regarded  as  a  conclusive  generic  character.  Rather 
is  the  genus  distinguished  by  an  accumulation  of  small  and  not  very 
prominent  differences,  which  may  be  summed  up  as  follows: 

Female. — C!ephalothorax  short  and  thickset,  and  in  the  same  line 
with  the  rest  of  the  body;  completely  fused  with  the  remainder  of 
the  thorax  or  only  imperfectly  separated;  segmentation  indicated  by 
breaks  in  the  musculature.  The  arms  (second  maxillaB)  and  pos- 
terior margin  or  comers  of  the  body  bearing  fimbriate  processes;  no 
abdomen,  anal  laminaB  very  rudimentary. 

First  antenn8B  between  the  terminal  joints  of  the  second  pair  and 
the  mouth,  visible  only  from  below,  indistinctly  segmented.  Second 
pair  closely  appressed  to  the  frontal  margin  of  the  head  and  just 
meeting  at  the  midline;  mandibles  with  a  pronoimced  curve  near 
the  center  of  the  blade;  first  maxilisB  large,  with  a  distinct  palp; 
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second  maxillaB  sometimes  longer  than  the  cephalothorax,  united  only 
at  the  tip;  maxiUipeds  with  a  powerful  basal  joint  and  a  short  ter- 
minal claw. 

Male. — ^Body  short  and  thickset;  cephalothorax  more  or  less  com- 
pletely separated  from  the  posterior  unsegmented  portion;  the  latter 
terminated  by  two  conical  anal  laminsB.  Appendages  on  the  ventral 
surface  at  right  angles  to  the  body  axis;  second  antennsB  uncinate; 
second  maxillas  with  stout  sickle-shaped  claws;  terminal  portion  of 
the  maxillipeds  twisted  like  a  corkscrew. 

THYSANOTB  LGNOIBCANA,  new  spectot. 
Plate  47,  figs.  262-264;  plate  48. 

Host  and  record  ofepecimens. — ^Five  females  and  three  males  were 
obtained  from  the  outside  of  the  throat  of  the  red  snapper,  Neomxma 
aya,  July  23,  1910. 

Typerspedmen. — A  female,  Cat.  No.  43562,  U.S.N.M.  Paratypes, 
Cat.  No.  42281,  U.S.NJM. 

Female, — Grenend  body  form  elongate,  widest  posteriorly;  divided 
into  two  regions,  the  cephalothorax  and  the  fused  thorax  and  abdo- 
men. Cephalothorax  oblong,  one-third  of  the  entire  length,  blimtly 
rounded  anteriorly,  and  enlarged  posteriorly  through  the  bases  of  the 
second  maxiUse.  Body  inversely  club-shaped,  with  a  smooth  surface 
and  evenly  rounded  outlines,  the  only  trace  of  segmentation  being 
found  in  the  interruption  of  the  longitudinal  muscles  which  nm  along 
the  midline  on  both  the  dorsal  and  ventral  surfaces.  There  are  three 
of  these  muscle  breaks,  making  four  segments,  the  last  of  which  is  a 
fusion  of  the  fifth  and  sixth  (genital)  segments,  and  the  abdomen. 
The  ^g-tubes  are  attached  to  the  posterior  maigin  of  this  fused  s^- 
ment,  nearer  the  dorsal  than  the  ventral  surface;  they  are  cylin- 
drical in  form  and  about  two-thirds  of  the  entire  length.  The  e^s 
are  rather  small  and  are  arranged  in  five  or  six  longitudinal  rows, 
from  25  to  30  eggs  in  each  row.  There  are  eight  of  the  branched 
processes  which  characterize  the  genus;  the  first  pair  are  attached 
to  the  arms  about  one-third  of  their  length  from  the  base;  the  second 
pair  are  attached  to  the  arms  where  the  latter  join  the  body,  so  that 
in  some  specimens  they  seem  to  come  from  the  sides  of  the  body; 
the  third  and  fourth  pairs  are  close  together  at  the  posterior  comers 
of  the  last  (fused)  body  segment.  The  branching  is  dichotomous, 
and  none  of  the  rami  are  divided  more  than  once  or  twice,  making 
the  processes  comparatively  simple. 

Between  the  egg-tubes,  on  either  side  of  the  anus,  and  on  a  level 
with  the  ventral  surface,  is  a  short,  finger-like  process. 

First  antenna  imperfectly  segmented  and  tipped  with'  a  pair  of 
very  short  spines,  but  without  any  other  armature.  Owing  to  the 
68a77*^Proc.N.M.vol.44— 13 ^17 
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pushing  forward  and  curving  inward  of  the  second  antenn»,  this  first 
pair  comes  to  lie  between  the  second  pair  and  the  mouth  tube,  and 
can  be  seen  only  from  the  ventral  surface  (fig.  267). 

In  consequence  of  this  abortive  position  they  have  been  frequently 
mistaken  for  other  appendages.  Second  antennse  of  the  usual  bira- 
mose  f  orm,  bent  across  the  anterior  margin  of  the  head  at  right  angles 
to  the  body  axis,  with  their  tips  just  meeting  on  the  midline  above 
the  mouth  tube.  Exopod  broad,  one-jointed,  and  bluntly  rounded; 
endopod  two-jointed,  much  narrower,  and  tipped  with  two  spines. 
Mandibles  mounted  on  a  prominent  and  powerful  basal  joint,  just 
outside  the  base  of  the  mouth  tube;  blade  curved  near  the  center 
and  armed  with  teeth  of  two  sizes,  about  12  in  all. 

First  maxillsB  lai^  and  stout,  bipartite  at  the  tip,  each  ramus 
ending  in  a  single  stout  spine;  palp  on  the  inner,  ventral  surface,  just 
below  the  rami,  short  and  tipped  with  two  spines. 

Second  maxillsd  or  arms  one-half  longer  than  the  cephalothorax, 
joined  only  at  the  tips,  where  is  formed  a  short  but  strong  mushroom 
buUa. 

No  swimming  legs  visible  anywhere  upon  the  body.  In  the  ripe 
female  the  entire  body  behind  the  cephalothorax  is  filled  with  ^e 
small  eggs. 

Color  a  uniform  yellowish-white,  without  pigment. 

Total  length,  8  nun.  Cephalothorax,  2.2  nmi.  long,  1.2  nun.  wide. 
Posterior  body,  6.8  nmi.  long,  2.2  nmi.  wide.    Egg-tubes,  4  nmi.  long. 

(Jongimana,  longus,  long,  and  marvus,  hand,  alluding  to  the  length 
of  the  arms  or  second  maxillcB.) 

Male. — General  body  form  spindle-shaped  and  rather  thickset; 
divided  into  two  regions  by  a  well-defined  groove.  Cephalothorax  in 
the  form  of  half  a  short  cone,  covered  with  a  carapace  which  projects 
anteriorly  and  along  the  sides  over  the  bases  of  the  appendages. 
Thorax-abdomen  a  long  and  blimtly  rounded  cone,  twice  the  length 
of  the  anterior  one  and  not  as  wide,  ending  posteriorly  in  a  pair  of 
narrow  conical  anal  laminsB. 

First  antennsB  attached  to  the  sides  of  the  carapace  some  Uttle 
distance  back  of  the  anterior  end,  indistinctly  jointed  and  tipped  with 
two  tiny  spines.  Second  antenn»  close  behind  the  first,  with  a  birar 
mose  tip,  the  exopod  of  which  ends  in  a  sickle-shaped  claw. 

First  maxillse  between  the  base  of  the  antenna  and  the  mouth  tube, 
projecting  considerably  beyond  the  tip  of  the  latter;  the  two  terminal 
spines  and  palp  like  those  of  the  female.  Second  maxiU®  short  and 
stout  and  pointed  forward,  the  terminal  claw  also  short  and  stout, 
sickle-shaped,  with  its  point  almost  in  contact  with  the  end  of  the 
basal  joint. 

Maxillipeds  long  and  rather  slender  and  pointed  backward;  sec- 
ond joint  and  terminal  claw  bent  into  a  sort  of  corkscrew,  which  with 
its  fellow  is  ordinarily  concealed  between  the  two  maxillipeds. 
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Color  yellowish-brown,  considerably  darker  than  the  female. 
Total  length,  1.35  mm.    Greatest  width,  0.5  nmi. 

CLAVBLLA  (ANCHORBLLA)  LACIRIATA  Ki0^. 

Plate  49. 
Andwrella  laciniata  Kk0yee,  1863,  p.  308,  pi.  16,  figs.  8a  and  6. 

Host  and  record  of  apedmena — Ej^er  obtained  two  females  from 
the  gills  of  a  fish  which  he  designated  as  ^^AcarUhurus  chirurgtis,^' 
but  which  is  now  known  as  Tevihia  hepcUus,  the  doctor  fish,  from  the 
Danish  West  Indies.  Upon  these  he  fomided  a  new  species  of  the 
genus  ClaveUa  (AnchoreHa),  which  he  named  A.  laciniata. 

During  the  season  of  1910  five  females  and  two  males  were  foimd 
attached  to  the  skin  in  the  roof  of  the  mouth  of  the  same  host  at 
Montego  Bay,  Jamaica.    Cat.  No.  42310,  U.S.N.M. 

Female. — General  body  form  short  and  plump;  cephalothorax 
longer  than  the  posterior  body  and  nearly  reaching  the  ends  of  the 
egg-strings,  flexed  backward  against  the  dorsal  body  surface,  and  of 
the  same  diameter  throughout.  Not  only  are  the  arms  entirely  lack- 
ing but  the  attachment  bulla  is  even  placed  at  the  bottom  of  a  pit, 
below  the  level  of  the  body  surface.  Posterior  body  bell-shaped, 
the  apex  and  one  side  of  the  bell  fastened  to  the  cephalothorax,  the 
margin  laciniate  or  cut  into  conical  processes,  six  in  number,  two  pos- 
terior, two  lateral,  and  two  anterior,  while  the  mouth  of  the  bell,  be- 
tween the  bases  of  the  processes,  is  covered  by  the  posterior  body 
wall.  The  anterior  and  posterior  processes  are  about  equal  in  size, 
and  are  one-third  the  length  of  the  posterior  body;  the  lateral  pro- 
cesses are  much  smaller. 

Alxiomen,  situated  in  the  angle  between  the  two  posterior  processes, 
minute  and  nearly  spherical.  Egg-cases  ellipsoidal,  half  the  length  and 
width  of  the  posterior  body,  and  attached  to  the  flattened  surface 
between  the  bases  of  all  the  processes;  eggs  laige,  arranged  in  five 
or  six  rows,  about  10  in  each  row. 

First  antenn»  conical,  distinctly  three-jointed,  the  last  joint  tipped 
with  two  spines,  the  others  imarmed.  Second  antenn»  closely  ap- 
pressed  to  the  anterior  margin  and  bipartite  at  the  tip,  the  inner 
ramus  two-jointed  and  ending  in  a  claw,  the  outer  one  one-jointed  and 
unarmed.  Proboscis  a  broad  cone,  projecting  prominently  from  the 
ventral  surface  of  the  head. 

First  maxillsB  ending  in  two  long  spines;  palp  minute,  one-jointed, 
attached  to  the  inner  maigin  close  to  the  distal  end. 

Maxillipeds  with  a  swollen  triangular  basal  joint,  and  a  slender, 
nearly  straight  terminal  claw.  The  latter  is  attached  to  the  side 
rather  than  the  tip  of  the  basal  joint,  and  carries  an  accessory  spine 
on  its  inner  margin  toward  the  tip.    Near  the  center  of  the  inner  mar- 
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gin  of  the  basal  joint  is  a  papilla  which  carries  a  long  seta;  just  below 
this  are  two  rounded  knobs  covered  with  short  spines. 

Color  a  dark  yellowish-white,  turning  to  lavender  and  then  purple 
on  the  posterior  processes  and  the  dorsal  surface. 

Total  length;  4.4  mm.  Cephalothorax,  2.5  mm.  long,  0.55  mm. 
wide.  Posterior  body,  1.45  mm.  wide  at  the  posterior  end,  3  mm. 
long,  including  the  posterior  processes  which  are  1  mm.  long.  Egg- 
cases  1.3  mm.  long,  0.65  mm.  wide. 

Male, — General  body  form  that  of  a  typical  ClaveHa  male,  ovate, 
flattened  laterally,  a  little  pointed  anteriorly,  abruptly  rounded,  and 
considerably  abbreviated  posteriorly,  without  any  trace  of  regions 
or  segments.  The  entire  dorsal  surface  is  covered  with  a  carapace, 
which  projects  a  little  over  the  anterior  margin,  forms  a  distinct 
ridge  along  the  sides  of  the  body,  and  fades  away  imperceptibly  pos- 
teriorly. 

First  antennse  three-jointed  and  considerably  enlarged  at  the  base; 
second  pair  flattened  and  laminate,  projecting  at  right  angles  to  the 
edge  of  the  carapace,  about  the  same  length  as  the  first  pair,  the  outer, 
terminal  ramus  cut  off  diagonally. 

First  maxillsB  like  those  of  the  female;  second  pair  ending  in  stout 
curved  claws;  maxillipeds  with  a  strongly  swollen  basal  joint,  having 
on  its  ventral  margin  a  tooth-like  projection  with  which  the  tip  of  the 
terminal  claw  interlocks. 

Color  a  creamy  yellow,  uniform  all  over  the  body. 

Total  length,  0.5  mm.    Greatest  width,  0.33  mm. 

Nauplius  larva. — General  structure  the  same  as  that  in  the  other 
LemaeopodidaB.  Body  a  flattened  ellipsoid,  the  two  diameters  in  the 
proportion  of  3  to  4,  the  margins  evenly  rounded.  Frontal  gland  very 
large  and  situated  far  forward  near  the  anterior  margin;  no  other 
internal  structures  visible  except  the  muscles  which  move  the  append- 
ages. Of  these  latter  there  are  only  two  pairs,  corresponding  to  the 
first  and  second  antennae.  The  first  pair  are  one-jointed,  uniramose, 
and  tipped  with  two  long  setae;  the  second  pair  are  biramose,  the 
exopod  five-jointed,  each  joint  terminating  in  a  long  seta,  the  endopod 
two-jointed,  and  terminating  in  two  setae.  At  the  posterior  end  of 
the  body  there  are  no  balancers,  but  instead  a  large  rounded  knob, 
made  up  of  the  fused  thorax  and  abdomen. 

The  entire  body  is  uncolored  except  six  isolated  patches  of  dark 
lavender  or  purple  pigment.  The  first  two  pairs  are  situated  on 
either  side  of  and  close  to  the  eye,  the  remaining  and  largest  pair  at 
the  posterior  comers  of  the  body. 

(Jaciniata,  cut  into  deep  and  irregular  lobes,  alluding  to  the  poste- 
rior processes.) 

This  species  was  briefly  described  and  figured  by  Kr0yer  in  1863 
(p.  308,  pi.  16,  fig.  8a  to  6),  and  has  never  been  seen  by  subsequent 
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investigators.  Kii0yer's  description  lacks  practically  all  the  details 
with  reference  to  the  appendage  and  his  figures  are  so  small  that 
nothing  can  be  learned  from  them  about  the  appendages.  Accord- 
ingly the  species  has  been  redescribed,  the  detidls  of  structure  have 
been  added,  and  the  male  and  nauplius  larva  have  been  presented 
for  the  first  time. 

This  male  proves  to  be  a  typical  ClamUa  (AnchoreUa)  form,  so 
that  Kr0yer  located  the  species  correctly  in  spite  of  the  presence 
of  three  pairs  of  posterior  processes  around  the  egg-strings  that 
might  have  suggested  a  relationship  to  BrachieUa. 

The  nauplius  larva  was  dissected  out  of  the  egg^trings  and  com- 
pares closely  with  that  obtained  in  a  similar  manner  from  the  egg- 
strings  of  AcJUheres  ambloplitis.^ 

The  species  may  be  recognized  by  the  bell-shaped  posterior  body, 
with  the  conical  processes  around  its  flaring  mouth,  and  the  short 
and -thickset  egg-cases  protruding  from  the  latter  like  a  pair  of  tongues 
or  clappers. 

CLAVSLLA  INVSRSA,  ii«w  spectot. 
Plate  50. 

Ho8t  and  record  of  specimens. — Six  females  were  obtained  from 
the  giUs  of  the  red-mouthed  gnmt,  Baihystoma  rimaior,  July  18, 1910. 

Type-specimen. — Cat.  No.  43513,  U.S.N.M.  Paratypes,  Cat.  No. 
42291,  U.S.N.M. 

Female. — General  body  form  short  and  very  thickset.  Cephalo- 
thorax  flexed  backward  so  that  it  is  in  the  same  line  with  the  arms 
and  at  right  angles  to  the  rest  of  the  body.  Head  club-shaped, 
its  diameter  a  little  less  than  that  of  the  neck,  its  anterior  margin 
squarely  truncated,  with  the  proboscis  and  first  antennsB  projecting 
slightly.  At  the  jimction  of  the  neck  with  the  posterior  body,  which 
is  also  the  point  from  whence  arise  the  arms  or  second  maxillse, 
there  is  present  on  each  lateral  margin  and  nearer  the  dorsal  than 
the  ventral  surface  a  large  kidney-shaped  knob.  These  knobs  are 
very  conspicuous  in  both  living  and  preserved  specimens  and  furnish 
a  ready  means  of  recognizing  the  species.  So  far  as  is  known, 
nothing  of  this  sort  has  ever  been  observed  in  any  other  species  of 
the  genus.  The  knobs  are  covered  with  the  outer  skin  so  thickly 
that  their  presence  is  indicated  merely  by  a  wrinkled  swelling,  but, 
the  skin  being  transparent,  they  are  perfectly  visible  inside  the  swell- 
ing. They  appear  to  be  the  maxillary  glands,  crowded  out  of  their 
normal  position  in  the  second  maxillae,  for  ducts  may  be  seen  on 
their  dorsal  surface  leading  inward  and  upward  and  opening  at  the 
base  of  the  second  maxillffi.  The  latter  are  short  and  completely 
fused,  except  the  internal  muscles,  which  still  indicate  their  double 
origin.  The  attachment  bulla  is  large,  saucershaped,  and  sessile, 
with  the  stem  entirely  lacking. 

I'Proa  U.  &  Nat.  Mas.,  vol. »,  pL  30,  ftgi.  10  and  11, 
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The  posterior  body  is  transversely  elliptical,  a  trifle  wider  than 
long,  with  a  strongly  convex  ventral  surface  and  an  equally  con- 
cave dorsal  surface.  At  the  center  of  the  posterior  margin,  oa  a 
level  with  the  ventral  surface,  is  the  tiny  abdomen,  which  is  short, 
obovate,  and  strongly  flattened  dorso-ventrally. 

The  egg-strings  are  ellipsoidal,  each  three-fourths  as  long  as  the 
posterior  body  and  half  as  wide;  the  eggs  are  very  large  and  are 
arranged  in  six  or  seven  rows,  about  five  in  a  row. 

First  antennsB  three-jointed,  the  two  terminal  joints  slender, 
tipped  with  two  short  spines,  and  projecting  well  beyond  the  ante- 
rior margin  of  the  head,  the  basal  joint  swollen  and  armed  with  a 
single  spine  on  the  inner  margin  near  the  distal  end.  Second  antennsB 
flexed  at  a  right  angle  and  appressed  close  to  the  anterior  margin 
of  the  head,  their  tips  meeting  at  the  midline.  Proboscis  broadly 
conical,  its  tip  reaching  a  little,  beyond  the  frontal  margin.  First 
maxillsd  ending  in  two  spines  of  about  equal  size;  palp  also  tipped 
with  two  small  and  equal  spines  and  situated  on  the  ventral  surface 
near  the  center. 

Maxillipeds  with  a  swollen  basal  joint,  armed  with  powerful 
muscles,  having  a  stout  spine  at  the  center  of  the  inner  margin 
and  a  rounded  elevation  covered  with  short  spiny  teeth  at  the  distal 
end  of  the  same  margin.  Terminal  claw  slender  and  a  little  more 
than  half  the  length  of  the  basal  joint,  with  a  short  accessory  spine 
near  the  tip. 

Color  a  clear  yellowish-white,  without  pigment. 

Total  length,  3.45  mm.  Cephalothorax,  1.65  mm.  long,  0.6  mm. 
wide.  Posterior  body,  1.75  mm.  long,  1.8  nun.  wide.  Egg-strings 
1  mm.  long,  0.7  mm.  wide. 

{inversus,  contrary  to  the  usual  order  of  things,  the  maxillary 
glands  in  this  species  being  outside  the  maxillas.) 

This  is  a  small  and  highly  interesting  species  which  may  be  recog- 
nized at  once  by  the  kidney-shaped  knobs  on  the  sides  of  the  cepha- 
lothorax at  the  bases  of  the  second  maxillsB. 

It  is  fairly  common,  having  been  found  on  several  of  the  red- 
mouthed  grunts,  but  it  is  so  small  and  it  blends  so  well  with  the 
gill  filaments  that  it  is  easily  overlooked. 

BRACHIELLA  CONCAVA,  new  tpwdef . 
Plate  51,  figs.  284-288. 

Host  and  record  of  specimens. — A  single  female  of  this  species  was 
taken  from  the  giUs  of  the  sting  ray,  Ddsyatis  hastata.  It  was 
fastened  to  the  gill  arch  close  to  its  base  and  on  the  inner  margin 
away  from  the  gill  filaments. 

Type-specimen.— CsiX,  No.  42286,  U.S.N.M. 

Female. — General  body  form  short  and  plump;  cephalothorax 
folded  back  against  the  dorsal  body  surface  imtil  it  is  in  the  same 
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straight  line  with  the  arms  and  about  the  same  length  as  the  latter. 
Head  half  as  wide  again  as  tne  neck,  nearly  cylindrical,  and  covered 
on  the  dorsal  surface  with  a  skin-like  carapace,  which  does  not 
reach  the  anterior  margin;  neck  the  same  diameter  as  the  arms. 
Body  oval,  strongly  flattened  dorso-ventrally,  with  the  dorsal  surface 
concave  or  saucer-shaped  and  its  raised  margin  crenulate.  One 
pair  of  thick  cylindrical  processes  at  the  posterior  end,  on  a  level 
with  the  dorsal  surface  and  well  separated.  These  processes  are 
narrowed  to  a  short  neck  anteriorly  and  blimtly  rounded  poste- 
riorly. They  start  on  either  side  of  the  dorsal  midline  and  close  to 
it,  and  nm  a  short  distance  at  right  angles  to  the  body  axis,  then 
turn  and  become  parallel  with  the  latter  and  with  each  other. 

The  abdomen  and  anal  laminsB  are  both  lacking.  The  egg-strings 
are  cylindrical,  the  same  diameter  as  the  posterior  processes,  and 
twice  as  long  as  the  body  proper;  the  eggs  are  arranged  in  four  or 
five  longitudinal  rows,  about  50  in  a  row. 

First  antennsd  very  indistinctly  segmented,  the  basal  segments 
much  larger  than  the  terminal,  the  whole  appendage  turned  over  ven- 
traUy  nearly  at  right  angles  to  the  dorsal  surface.  Second  antennse 
appressed  to  the  anterior  margin  of  the  head,  not  meeting  at  the 
midline,  but  leaving  a  gap  equal  in  width  to  the  diameter  of  the 
antenn8B.  Proboscis  projecting  slightly  in  front  of  the  head,  between 
the  ends  of  the  second  antennss. 

First  maxillas  short  and  stout,  not  reaching  beyond  the  center  of 
the  mouth  tube,  with  three  terminal  spines  of  about  equal  length; 
palp  at  the  center  of  the  inner  margin,  tipped  with  two  short  spines. 
Second  maxillse  about  as  long  as  the  head  and  neck,  separate  to  the 
very  ends,  where  they  are  slightly  enlarged  and  fused  into  a  rounded 
knob  which  supports  the  bell-shaped  bulla. 

Maxillipeds  with  a  swollen  basal  joint,  armed  on  the  inner  margin 
near  the  base  with  a  roimded  knob  covered  with  short  spines,  and  a 
long  flexible  spine  at  the  center;  terminal  claw  short  and  weak,  with 
an  accessory  spine  at  its  base. 

Color  of  the  head  and  neck  a  clear  cartilage  gray,  the  body  yel- 
lowish, the  compUcated  uterine  processes  of  the  oviducts  white; 
egg-strings  straw-yellow,  becoming  deeper  as  the  eggs  develop. 

Total  length,  without  the  egg-strings  and  posterior  processes, 
11  mm.  Cephalo thorax,  6.2  mm.  long,  1.4  mm.  wide.  Arms,  5  mm. 
long.    Posterior  processes,  3.2  mm.  long.     Egg-strings,  7.25  mm. 

(concava,  hollowed  out,  alluding  to  the  dorsal  surface  of  the  body.) 

This  species  is  one  of  those  that  have  but  two  posterior  processes, 
and  among  them  may  be  recognized  by  the  size  and  shape  of  those 
processes,  as  well  as  by  the  large  size  of  the  parasite  itself.     It  is  not  * 
common,  since  a  large  niunber  of  sting  rays  yielded  but  this  one 
specimen. 
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Family  CANTHOCAMPTIDiB. 
CANCRINCOLAy  new  genus. 

Generic  charucters. — ^Body  made  up  of  10  segments,  slender,  cylin- 
drical or  somewhat  spindle-shaped,  the  anterior*  end  of  the  spindle 
much  shorter  than  the  posterior.  CephaUc  segment  short  and  nar- 
rowed anteriorly;  rostrum  minute  and  rudimentary.  Free  thorax 
segments  diminishing  slightly  but  regularly  in  widdi  from  in  front 
backward.  Fifth  and  sixth  segments  more  distinctly  separated 
than  in  Canthocamptvs.  First  abdomen  se^ent  about  as  wide  as 
the  genital  segment,  the  two  others  somewhat  narrower;  anal 
laminsB  short  and  rather  stout,  each  bearing  an  enormous  curved 
seta,  half  as  long  as  the  entire  body  or  more;  no  anal  opercle. 

Anterior  antennsB  stout  and  thickset,  eight-jointed,  those  of  the 
male  strongly  hinged.  Posterior  antennsB  short,  the  outer  ramus 
very  small  and  one-jointed;  mandibular  palp  simple  and  also  one- 
jointed. 

Anterior  maxJllsB  with  well-defined  endopod  and  exopod,  the  latter 
armed  with  a  stout,  claw-Uke  spine;  posterior  maxillse  with  only  a 
single  digitiform  lobe  inside  the  claw-bearing  jomt;'maxillipeds 
normally  developed. 

First  swimming  legs  with  the  inner  ramus  two-jointed,  much 
longer  than  the  outer  one,  and  modified  for  clasping;  other  swimming 
legs  with  the  outer  ramus  longer  than  the  inner,  both  rami  three- 
jointed;  fifth  pair  in  the  female  distinctly  lamellar,  with  the  basal 
joint  expanded  on  the  inner  side.    Only  a  single  ovisac. 

Type  species — Cancrincola  jamaicensiSj  new  species. 

(Oancrincola,  cancer,  a  crab,  and  incola,  dweller  or  inhabitant.) 

CANCRINCOLA  JAltAICSNSIS,  IMW  apmim. 
Plate  60,  fig.  281;  fig.  51,  figs.  282,  3;  plate  52. 

Type.— One  female.  Cat.  No.  43506,  U.S.N.M.,  taken  from  the 
gills  of  the  white  land  crab,  Cardisoma  guanhumi,  at  Montego  Bay. 
Paratypes,  30  specimens,  including  both  sexes,  taken  from  the  same 
host.  Cat.  No.  43596,  U.S.N.M. 

Female, — ^Body  slender,  more  than  four  times  as  long  as  wide, 
cylindrical,  tapering  gradually  posteriorly.  CephaUc  segment  sUghtly 
longer  than  the  two  following  segments  combined,  strongly  narrowed 
anteriorly;  rostrum  very  small  and  triangular.  Eye  well  developed 
and  placed  far  forward. 

First  free  segment  a  trifle  wider  than  the  cephalon  and  considerably 
longer  than  any  of  the  following  segments;  fifth  and  sixth  segments 
distinctly  separated;  first  abdomen  segment  wider  and  longer  than 
either  of  the  two  which  follow  it;  terminal  segment  deeply  incised 
at  the  center  and  without  any  anal  opercle. 
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Anal  laminsB  much  shorter  than  the  terminal  segment  and  thickset, 
each  armed  with  three  short  spines  at  the  outer  distal  comer  and  two 
similar  ones  at  the  inner  disteJ  comer.  Between  these  on  the  end  of 
each  lamina  is  attached  a  stout  seta  five-ninths  as  long  as  the  entire 
body;  each  seta  is  curved  outward  at  the  center,  the  two  resembling 
a  pair  of  parenthesis  marks. 

Anterior  antennse  indistinctly  eight-jointed,  considerably  shorter 
than  the  cephalon,  and  thickset;  the  four  basal  joints  are  well  sup- 
plied with  setse  of  moderate  size,  on  the  four  terminal  joints  the 
setae  are  scattering,  except  a  tuft  at  the  very  tip;  the  fourth  joint 
projects  somewhat  on  the  anterior  margin  and  is  there  armed  with 
two  long  and  narrow  aesthetasks. 

The  posterior  antennsB  are  of  moderate  size,  the  basal  joint  with  a 
single  small  spine  on  its  inner  margin;  exopod  attached  at  the  center 
of  the  outer  margin,  short,  one-jointed,  and  terminating  in  three 
setaB,  the  longest  of  which  is  posterior;  terminal  joint  two-thirds 
the  length  of  the  basal,  armed  with  a  double  row  of  saw  teeth  (prox- 
imal portion)  and  three  toothed  spines  (distal  portion)  along  its  inner 
margin;  three  long  spines  toothed  near  their  tips,  and  a  shorter  one 
toothed  at  its  center,  are  attached  to  the  distal  margin  of  this  terminal 
joint. 

Mandibles  peculiar,  the  outer  ramus  very  small,  simple,  one-jointed, 
and  terminating  in  two  long  and  two  short  spines,  the  two  former 
between  the  two  latter;  inner  ramus  flattened  into  a  semicylindrical 
lamina  or  blade,  the  distal  end  of  which  is  narrower  than  the  basal; 
cutting  portion  projecting  from  the  inner  surface  of  this  lamina  at 
the  distal  end  as  a  short,  sharp,  and  toothed  process.  The  concave 
surfaces  of  the  laminae  face  each  other  so  that,  when  the  mandibles 
are  closed  together,  the  laminae  form  a  short  conical  tube  or  proboscis, 
through  which  liquid  food  might  weU  be  conveyed  to  the  mouth. 

First  maxillae  with  an  exopod  made  up  of  one  stout  curved  spine  and 
two  smaller  ones;  endopod  a  flattened  lamina,  terminated  by  a  row 
of  short  spines.  Second  maxillae  with  a  stout  exopod  terminatmg 
in  a  long  curved  claw;  endopod  shorter,  with  a  tuft  of  small  spines 
at  the  end. 

Maxillipeds  with  a  short  and  stout  basal  joint,  a  swoUen  second 
joint,  and  a  slender  terminal  claw,  curved  to  fit  the  surface  of  the 
second  joint  and  toothed  along  its  inner  margin.  First  four  pairs  of 
legs  biramose;  endopod  of  the  first  pair  twice  the  length  of  the 
exopod,  two-jointed,  the  basal  joint  almost  four  times  as  long  as  the 
terminal,  the  latter  ending  in  a  stout  claw  and  a  long  slender  seta,  the 
former  with  a  long  seta  on  its  ventral  surface  and  a  shorter  one  on 
its  outer  margin.  Exopod  of  first  pair  and  both  rami  of  the  second, 
third,  and  fourth  legs  three-jointed,  the  spines  and  setae  arranged 
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as  foUows:  First  exopod,  III — 0,  IV — 6,  V — 2;  second  endopod, 
ni— 1,  IV— 1,  rV— 3.  Second  exopod,  H— 0,  ly—l,  IV— 4; 
third  endopod,  II — 1,  III — 1,  VI — 4;  third  exopod,  I — 0,  I — 1, 
IV— 3;  fourth  endopod,  0 — 1,  III— 0,  IV— 4.  Fourth  exopod,  I— 0, 
V — 0,  VI — 2.  Fifth  legs  uniramose,  lamellar,  two-jointed,  the  basal 
joint  with  a  single  seta  on  the  outer  side  and  expanded  on  the  inner 
side  into  a  broad  lamina  terminated  by  four  setae;  distal  joint  narrow 
oblong,  terminated  by  four  slender  set®. 

No  females  were  foimd  with  attached  egg-cases,  but  the  external 
opening  of  the  oviducts  was  single,  showing  that  there  can  be  but  a 
single  egg-case. 

Total  length,  exclusive  of  setie,  0.8  mm.  Greatest  width  (first 
free  thorax  segment),  0.175  mm.    Length  of  anal  setie,  0.425  mm. 

Color  a  uniform  transparent  white,  the  ovaries  and  digestive  tube 
somewhat  darker  in  color. 

Male. — General  form  similar  to  that  of  the  female  with  the  follow- 
ing differences:  Cephalon  proportionally  much  longer  and  wider  at 
its  posterior  end  than  any  of  the  succeeding  portions  of  the  body. 
First  free  segment  with  a  conspicuous  indentation  on  either  side 
near  the  anterior  margin;  anal  setaB  only  one-third  the  length  of  the 
body. 

First  antennae  distinctly  hinged,  the  second  and  fourth  joints 
meeting  on  the  anterior  margin,  both  of  them  heavily  armed  with 
setae  and  with  a  single  large  aesthetask  at  the  distal  end  of  the  fourth 
joint;  third  joint  seen  only  on  the  posterior  margin  and  imarmed. 
Mouth  parts  and  first  legs  like  those  of  the  female;  second,  third,  and 
foiu*th  legs  with  the  endopods  less  distinctly  segmented,  the  last 
two  joints  especially  being  often  more  or  less  fused,  but  with  the 
number  of  setae  and  spines  practically  the  same  and  similarly 
arranged;  fifth  legs  much  smaller  than  in  the  female,  reduced  to  a 
simple  tiny  process  tipped  with  two  short  setae. 

Total  length,  0.88  mm.  Greatest  width  (posterior  margin  of  the 
cephalon),  0.17  mm.    Anal  setae,  0.33  mm.  long. 

Color  like  that  of  the  female. 

(januiicensiSj  a  native  of  Jamaica.) 

These  tiny  copepods  are  common  on  the  gills  of  the  white  land  crab 
of  Jamaica,  nearly  every  specimen  examined  being  infested  with  them. 
They  cling  to  the  gill  filaments  with  their  second  antennae  and  maxil- 
lipeds,  but  are  dislodged  much  more  easily  than  the  Ergasilidae  or 
other  small  copepods  that  fasten  similarly  on  the  gill  filaments  of 
fishes.  As  many  as  25  or  30  may  sometimes  be  obtained  from  the 
gills  of  a  single  crab.  In  connection  with  their  parasitism  upon  this 
host  several  extremely  interesting  questions  arise  which  can  not  be 
finally  settled  without  considerable  fiurther  observation.    But  there 
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are  certain  facts  already  definitely  known,  and  from  these  we  may 
draw  some  conclusions: 

1.  The  host  is  a  land  crab  which  lives  for  11^  months  out  of  the 
water,  and  only  resorts  to  the  ocean  once  a  year  for  a  week  or  10  days, 
in  order  that  its  eggs  may  hatch  into  the  customaiy  free-swimming 
zceas.  Hence  while  its  gills  are  always  necessarily  moist  enough  to 
keep  the  copepod  alive,  there  is  no  chance  for  the  latter  to  do  any 
swimming  or  to  lay  its  own  eggs  except  during  this  week  or  10  days. 
This  copepod  therefore  must  be  content  with  one  breeding  season  a 
year,  instead  of  the  two  or  three  which  its  kind  ordinarily  enjoy. 

2.  The  copepod's  eggs  must  be  ripened  and  ready  to  push  out  into 
the  external  sac  at  the  exact  time  that  the  crab's  eggs  are  ready  to 
hatch*  Hence  the  extrusion  of  the  copepod's  eggs,  their  develop- 
ment into  larv»,  the  escape  of  the  latter  in  the  form  of  nauplii,  their 
development  through  the  various  metanauplius  and  copepodid  or 
Cyclops  stages  to  the  adult  form,  and  the  fastening  of  the  latter  on 
the  ^lls  of  a  crab  host  must  all  be  accomplished  within  the  short 
period  that  the  crabs  remain  in  the  ocean.  If  this  be  true,  such  a 
development  is  exceptionally  rapid  and  is  followed  by  a  whole  year 
of  rest  before  the  female  can  lay  her  first  batch  of  eggs.  If  it  is  not 
true,  the  copepod  remains  a  free  swimmer  during  the  first  year  of  its 
existence  and  then  becomes  parasitic.  It  must  thus^lay  its  fij^t 
batch  of  eggs  while  swimming  about  freely  or  wait  two  years  for  that 
occasion.  In  all  the  crabs  captured  before  going  into  the  ocean  the 
female  copepods  were  f oimd  to  have  their  oviducts  crowded  with  ripe 
eggs  all  ready  for  extrusion.  On  the  contrary,  not  a  single  egg  could 
be  f oimd  in  the  oviducts  of  copepods  taken  from  crabs  that  had  come 
out  of  the  ocean. 

3.  This  copepod  can  not  move  arotmd  much  on  the  crab's  gills 
when  the  latter  is  out  of  the  water,  and  no  food  can  possibly  be  brought 
to  it.  Hence  it  must  feed  upon  the  blood  in  the  gills,  the  slime  that 
covers  them,  or  something  of  the  sort  that  can  be  obtained  in  sufi&cient 
abimdance  in  situ.  This  means  that  it  is  parasitic  and  not  commensal. 
The  peculiar  modification  of  the  mandibles  into  a  sort  of  proboscis 
or  mouth  tube  and  their  sharp,  toothed  tips  would  corroborate  such 
an  inference. 

4.  It  would  naturally  be  supposed  that  such  rigorous  conditions 
could  only  be  met  by  a  copepod  belonging  to  some  thoroughly  para- 
sitic family,  and  we  should  look  for  considerable  modification  as  the 
result  of  its  degenerate  habits.  But  what  we  really  do  find  is  as  far 
removed  from  this  as  possible.  Caricrincola  belongs  to  a  group,  the 
Harpacticoida,  which  has  always  been  considered  to  be  typical  free 
swinmiers,  and  no  member  of  the  group  has  hitherto  been  known 
to  live  imder  any  other  conditions. 


Digitized  by  VjOOQiC 


268  PROCEEDINGS  OF  THE  NATIONAL  MU8BUM.  vol.  44. 

It  is  therefore  remarkable  that  this  single  exception  should  depart 
so  radically  from  the  habits  of  its  relatives.  And  then,  in  spite  of 
the  parasitism,  it  is  still  normally  developed  like  all  the  other  genera 
in  the  group  and  it  has  lost  none  of  its  ability  to  swim  freely.  Its 
life  history,  when  fully  worked  outfought  to  possess  unusual  interest. 

PARASITIC  OSTRACODS. 

Very  little  is  known  with  reference  to  the  habits  of  the  ostracods. 
The  earlier  authors  like  LinnsBus,  Geoffroy,  Fabricius,  O.  F.  MtUler, 
Desmarest,  and  even  Milne  Edwards  give  a  variety  of  details  with 
regard  to  the  different  genera  and  species.  But  they  are  all  content 
with  a  very  few  general  observations  on  their  habits  and  mode  of 
life. 

Baird  (1860)  was  the  first  to  give  us  any  real  knowledge  of  the 
food  and  activities  of  these  entomostracans.  But  although  he  said 
that  *'most  of  the  entomostraca  are  essentially  carnivorous/'  and 
gave  numerous  examples  of  species  which  hunt  and  kill  their  prey, 
he  made  no  mention  of  any  ostracod  that  was  parasitic. 

In  Brady's  Report  on  the  Ostracods  of  the  ChaUenger  Expedition 
nothing  is  said  with  regard  to  their  food,  but  he  mentions  the  fact 
that  the  CypridinaB  *' appear  to  be  most  abundant  in  the  warm  surface 
waters  of  the  tropical  seas,  contributing  largely  to  the  phosphores- 
cence of  those  regions.''  He  also  caUs  attention  to  the  fact  that  only 
the  males  can  swim,  the  females  lacking  the  rowing  setae  on  the 
antennae,  and  in  consequence  living  at  the  bottom  in  the  sand  or 
mud  (p.  151). 

G.  W.  Mftller  in  his  monograph  on  the  Ostracods,  which  constitutes 
the  twenty-first  volume  of  the  Fauna  and  Flora  of  the  Bay  of  Naples, 
when  speaking  of  their  food,  mentions  finding  diatom  ^ells  in  the 
stomachs  of  some  species,  while  he  found  one-celled  algae  and  the 
setae  of  some  small  Crustacea  in  the  stomach  of  another  species.  A 
representative  of  the  genus  MacrocypriSf  kept  in  captivity,  ate 
freely  of  small  dead  copepods,  and  ConcJuBcia  spinirostris  had  in  its 
stomach  the  apparent  remains  of  copepods. 

A  young  Oypridina  mediterranean  while  in  captivity,  ate  greedily 
of  a  small  dead  annulate.  Such  observations  as  these  suggest  that 
a  carnivorous  ostracod  might  very  well  become  parasitic  under 
favorable  conditions.  It  would  not  necessitate  very  much  of  a 
change  in  habits  or  structure. 

And  finally,  in  Lankester's  Treatise  on  Zoology,  Caiman,  who 
wrote  the  volume  dealing  with  the  Crustacea  (1909),  devotes  only  a 
few  lines  to  the  habits  of  the  ostracods,  in  which  he  says:  **None  are 
definitely  known  to  be  parasitic,  but  one  species  foimd  in  the  gill 
chambers  of  crayfish  in  North  America  may  be  so"  (p.  67). 
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In  view  of  these  statements  it  will  be  of  special  interest  to  record 
the  discovery  of  a  new  species  of  Oypridina,  parasitic  upon  the  gills 
of  several  kinds  of  fish. 

That  the  presence  of  these  ostracods  on  the  fishes'  gills  was  not 
accidental  is  abundantly  proven  by  the  following  considerations: 
First  there  were  too  many  of  them;  one  or  two  or  half  a  dozen  might 
be  washed  on  to  the  gills  of  a  fish  accidentally,  but  not  40  or  50. 
Agam  they  were  arranged  altogether  too  regularly;  in  the  space  be- 
tween the  bases  of  two  adjacent  filaments  and  in  contact  with  the  gill 
arch,  there  was  always  a  single  ostracod,  its  long  diameter  at  right' 
angles  to  the  gill  arch,  so  that  its  anterior  end  projected  slightly  on  one 
side  between  the  filaments,  and  its  posterior  end  on  the  other  side. 

Furthermore  the  tissues  of  each  filament  where  they  came  in  con- 
tact with  the  shell  of  the  ostracod,  were  hollowed  out  in  the  center 
and  slightly  raised  arotmd  the  edges,  thus  forming  a  sort  of  pocket, 
which  held  the  ostracod  securely  in  place  so  that  it  could  be  removed 
only  with  a  pair  of  forceps.  This  of  course  is  absolute  proof  that 
the  ostracod  was  not  washed  in  temporarily,  but  that  it  had  remained 
in  position  long  enough  to  produce  this  e£fect  on  the  tissues.  In 
view  of  such  conditions  these  ostracods  may  fairly  be  called  parasitic. 
While  it  is  impossible  to  see  how  they  can  draw  any  blood  from  the 
fish's  gills,  yet  they  certainly  share  the  oxygenated  water  with  which 
the  fish  keeps  its  gills  supplied,  and  they  get  their  food  in  some  way 
while  there.  For  food  they  may  devour  anything  that  the  water 
contains  and  brings  to  them,  they  may  eat  scraps  of  the  fish's  food 
that  come  their  way,  or  they  may  feed  on  the  slime  with  which  the 
fish's  gills  are  covered.  It  is  impossible  to  determine  at  present 
just  what  does  constitute  their  diet. 

CTPUDIN A  PARASITICA,  imw  ipMlM. 
Plate  53. 

Host  and  record  of  specimens. — Five  lots  of  this  ostracod  were  ob- 
tained in  all;  two  of  these  were  taken  from  the  gills  of  two  hammer- 
head sharks,  Sphyma  zygssna,  on  July  9,  and  include  about  50  speci- 
mens each.  They  have  received  the  numbers  43581  and  43586, 
U.S.N.M.,  and  become  paratypes  of  the  new  species.  The  third  lot 
contains  a  single  specimen  found  on  the  gills  of  Epinephdus  adscen- 
sianis,  August  9,  and  is  numbered  43599,  U.S.N.M. 

The  fourth  lot  contains  three  specimens  taken  from  the  gills  of 
a  jack,  Caranx  crysos,  August  1,  and  is  numbered  43604,  U.S.N.M. 
The  fifth  lot  contains  12  specimens  and  was  obtained  from  the  nasal 
tubes  of  the  hammer-head  shark  on  June  17,  and  is  numbered 
43603,  U.S.N.M. 

Type-specimen. — Male,  Cat.  No.  43508,  U.S.N.M.,  from  one  of  the 
hammer-head  sharks. 
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Male. — Shell  subovate,  greatest  height  posterior  to  the  center, 
ventral  and  dorsal  margins  evenly  rounded;  posterior  end  formed 
by  the  continued  even  sweep  of  the  dorsal  margin,  but  with  the 
lower  portion  protruding  somewhat  as  in  C.  medUerranea.  Antennal 
sinus  narrow  and  not  very  deep,  with  parallel  sides;  rostrate  process 
wide,  well  arched  anteriorly,  acute  at  the  point  and  directed  down- 
ward and  slightly  backward.  Eye  large  and  at  about  the  center 
of  the  shell  dorso-ventrally  but  considerably  in  frontof  the  antero- 
posterior center.    Length  of  shell,  1.8  nmi.;  height,  1.15  mm. 

Antennules  rather  stout;  terminal  joint  with  three  long  setae  of  equal 
length;  sensory  appendage  on  the  fifth  joint  long,  distinctly  ringed 
and  divided  at  the  tip,  its  secondary  filaments  short  and  flattened. 
Antennse  of  the  usual  form,  swimming  branch  bearing  nine  setaB,  the 
basal  one  much  shorter  than  the  others;  appendicular  branch  with  a 
very  short  basal  seta  and  a  long  and  stout  terminal  one,  canying  a 
short  secondary  seta  on  its  inner  margin.  Hirsute  masticatory  lobe 
of  the  mandibles  large  and  prominent;  basal  joint  of  the  palp  consid- 
erably swollen;  subterminal  joint  about  half  the  entire  length,  ter- 
minal claws  stout  and  of  the  same  size. 

First  maxilla  broad  and  stout,  with  a  long  and  slender  palp,  thickly 
armed  with  setae  at  its  tip;  second  maxilla  rather  slender  with  broad 
and  flattened  setae;  vibratory  lamina  narrow,  its  setae  increasing  in 
length  from  the  tip  toward  the  base;  third  maxilla  wide  and  stout, 
vibratory  lamina  broadly  triangular  and  armed  with  two  long  setae 
at  the  outer  comer  and  six  shorter  ones  along  the  basal  portion  of  the 
anterior  margin,  with  a  considerable  space  between  the  two  devoid 
of  armature.  Vermiform  leg  armed  with  10  to  12  very  slender  cilia 
along  either  margin  and  one  or  two  at  the  end.  Caudal  lamina  with 
14  spines,  gradually  increasing  in  length  from  the  base  toward  the 
tip,  the  last  three  much  shorter  than  the  others  and  of  nearly  the  same 
length. 

Female  unknown. 

LIST  OF  HOSTS,  WITH  PARASITES  FOUND  ON  EACH. 

SPHTRN A  ZTOJBNA.   Hammerfaead  shark. 

Ergoiilxu  mifdaTOtket  Wilson,  Uviiig  in  the  nasal  tabtt. 

TmUacanikui  flagOant  Wilson,  from  the  gOl  cavlttes  dose  to  the  edge  of  the  giU  filaments. 

Leptopldktimt  lomtitplinotut  Wilson,  lh>m  the  inalde  of  the  gill  cavity. 

Nemetit  venkolor  Wilson,  attached  to  the  gOl  filaments. 

Cjfprtiina  pamUka  Wilson,  the  ostraood,  between  the  gUl  filaments  at  their  base. 

DA8TATIS  HA8TATA.    Stingray. 

BraehUUa  eoneava  Wilson,  from  the  gill  arches. 

HBMHUMPHUS  BRA8ILIBN8IS.    Balao. 

Lenueotopkui  kemiramplU  Kr#yer,  fh>m  the  mouth  opening. 

EZOCOrrUS  VOUTANS.    Flying  fish. 

PenneUa  aoectH  (Holten),  with  its  head  and  anterior  body  buried  in  the  flesh  along  theside  of  the  flshs* 
body. 
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8PBYRMJXA  BARRACUDA.    The  baiiBoada. 

Oaiigtu  pfoduetui  Dana,  from  the  outside  of  the  body. 
OaUgua  itonyz  Steenstrup  and  LOtken,  fh>m  the  gills. 
Jiiiditu  lobode$  Wilson,  from  the  outside  of  the  body  and  head. 

Lemmdlophu  9triai»9  W  Haon,  ftom  the  Inside  of  the  throat 
CARAHZ  EOPPOa    The  Jack. 

Oaiigw  tenax  Heller,  attached  to  the  gill  filaments. 

Lemanihrojms  giganietu  Kr^yer,  attached  to  the  gOl  filaments  and  arches. 
CARAHZ  CRTSOS.    The  yellow  jack. 

Pteudoeueanihu  uniserkOut  Wilson,  from  the  gOla  and  mouth  cavity. 

OaUgut  tenax  H^er,  from  the  mouth. 

OaUgua  nbuthu  Bassett-Smith,  fh>m  the  gUl  filaments. 

LematUkropu9  giifOfUeui  Kr#yer,  Ihmi  the  gills. 

CfprUina  panuUka  WUaon,  the  ostracod,  between  the  gill  filaments  at  their  base. 
CGKTPBMSA  UiPPURUS.    The  dolphin. 

Oaiigtu  produetut  Dana,  from  the  outside  surfhce  of  the  body. 

Eurpphonu  coryphsnm  Kr^yer,  fh>m  the  gills. 
EPmBPHSLUS  ADSCBlfSIOlflS.    The  rock  hind. 

aagum  flageUaium,  a  new  genus  and  species,  attached  to  the  gOl  arch. 

Hat9clukia  intoUta  W  Uson,  fastened  to  the  outside  of  the  gill  filaments. 

Hoitehdtia  uncata  Wilson,  fiastened  between  the  gUl'fUaments  at  their  base. 
BPnVBPHELUS  MORIO.    The  red  grouper. 

Lepeophtkdnu  dUtiimUoiui  Wilson,  Ihmi  the  outside  surface. 
MTCTBROPERCA  VBIIBNOSA  APUA.    The  cardenal  or  poison  grouper. 

Dentigrfpt  eurtxUf  a  new  genus  and  species,  found  in  the  mouth  and  gill  cavities. 
SERRANUS  (species  not  given). 

LemaiUhroput  anffuiatui  Kr^yer,  found  on  the  gills. 

Therodamas  serrani  Kr^yer,  aJso  fh)m  the  gills. 
NBOfiSiBlflS  ATA.    The  red  snapper. 

Oaligui  irritoM  Heller,  fh>m  the  gill  filaments. 

Paralebion  cwtkaudis  Wilson,  fh>m  the  gUl  arches. 

LemaiUhroput frondetu  Wilson,  from  the  gDl  filaments. 

Hatsehikia  oblonga  Wilson,  also  fh>m  the  gUl  filaments. 

Tliftanote  longimana  Wilson,  fh>m  the  outside  of  the  throat. 
NBOfiSiBlfIS  8TNAORIS.    The  lane  snapper. 

LemarUkroput  •pkuUUua  WOaon  and  Hateehekia  albimbra  Wilson,  both  fh>m  the  gill  filaments. 
HJBMULON  SCIURUS.    The  yellow  grunt. 

Oaiigtu  kxmuloni*  Kr^yer,  from  the  gills. 
OCYURUS  CHRTSURUS.    The  yeUow-talL 

Lemanthropu9  ob$ewut  Wilson,  and  Hattehekia  albinibra  Wilson,  both  fh)m  the  gUl  filaments. 
BATHT8TOBCA  RIBCATOR.    The  red-mouthed  grunt. 

Caligue  robuttiu  Bassett-Smith,  from  the  ^ills. 

Httttekekia  UnearU  Wilson,  also  from  the  gills. 

ClaveUa  inverta  Wilson,  from  the  glU  cavity. 
ABUDSFDUF  SAZATDJS.    The  sheepshead. 

Bomoloehut  notkma  WOaon,  from  the  gill  cavity. 
SPARISOBCA  VIRIDB.    The  green  parrot-fish. 

CaUgtu  afwcatue  WOaon,  fiastened  in  the  spaces  between  adjacent  filaments. 

CaUgw  enormia  Wflson,  dinging  to  the  inside  of  the  gUl  filaments. 
SCARUS  CCSRULSUS.    The  blue  parrot-fish. 

CaUgue  eufutcus  WOaon,  from  the  mouth  cavity. 

Lernxoiopkue  recurvut  Wilson,  fastened  to  the  gOl  arches. 
BARPBRUFA.    The  Spantth  lady-fish. 

LepeopMkeinu  eongpki  Kr^er,  from  the  gills. 
POBCACAIVTHUS  ARCUATUS.   The  black  angekflsh. 

A  mxretea  panuhu  WOaon,  from  the  gill  filaments. 
TSUTHIS  HBPATUS.    The  doetor>fl8b. 

Cttiigut  atromaeulatui  Wflson  from  tha  gUls. 

HaUehikia  Uvsaria  Wflson,  attached  to  the  gUl  filaments. 

ClaveBalaeMaiaKt^tr,  from  the  akin  of  thereof  of  the  mouth. 
BALISTBS  VBTULA.    The  trigger-fish. 

CaUgut  produt^tu  Dana,  from  the  outside  surface  of  the  body. 

Caligtu  baOtUB  Steenstrup  and  LUtken,  from  the  mouth  cavity  and  tha  flos. 
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POBCACAITTHUS  PARU.    The  Indian  or  flat-fish. 

ThftanoU  pornaeantki  Ki^iyer,  from  the  gUls. 
MONACANTHU8  mSPmnS.    Theflle-flsh. 

CaUgut  nwnaeantki  Ki^ytr,  from  the  ontside  skin. 
ALSUTERA  8CRIPTA.    The  tobaooo-flsh. 

Bomoioehiu  notkrut  Wilson,  from  the  giO  filaments. 
SPHEROmBS  BCARMORATUS.    The  spiny-backed  puffer. 

Tueea  impretttu  Kr^jrer,  from  the  pectoral  fins. 
DIODON  HTSTRIX.    The  poronplne-fish. 

Tueea  impreuw  Kr^yer,  from  the  pectoral  fins. 

HaUehekia  Mdueent  Wilson,  from  the  gill  filaments. 
CHILOMYCTBRUS  ANTBIfNATUS.    The  spiny  pofler. 

ErgtuUut  longipalpus  WUson,  from  the  gill  filaments. 

Tuoca  imprestw  Kr^jee,  from  the  pectoral  fins. 
SCORPiBNA  PLXTIOBRL    The  soorplon-fish. 

Somoloeku9  attenuahu  Wilson,  and  Artaeolax  paUeueut  >^'il8on,  both  attached  to  the  gill  filaments. 
CARDISOBCA  OUANHUML    The  white  land  crab. 

Conaineolajamaileentii,  a  new  genus  and  speotos,  from  the  gills. 

EXPLANATION  OF  PLATES. 

Plate  18. 

Females  of  Ergasiha  longipalpiu,  and  Ergasilus  myciarothes. 

Fig.  1.  Dorsal  view  of  E.  longipalpus.  Fig.  2.  Mouth  parts;  md,  mandibles; 
mx  ^  and  mx  ^,  first  and  second  maxillse.  Figs.  3  to  6.  First,  second,  third,  and  fourth 
swimming  legs.  Fig.  7.  Dorsal  view  of  E,  myctarothes.  Fig.  8.  Mouth  parts.  Fig.  9. 
Ventral  view  of  abdomen.    Figs.  10  to  12.    First,  third,  and  fourth  swimming  legs. 

Plate  19. 

Male  and  female  of  Bomolochus  notknis. 

Fig.  13.  Dorsal  view  of  female.  Fig.  14.  Second  antenna.  Fig.  15.  Mouth  parts;  lb, 
upper  lip;  md^  mandible;  mx  ^  and  mx^,  first  and  second  maxillse;  ttu:^,  maxilliped. 
Figs.  16  to  20.  First,  second,  third,  fourth,  and  fifth  swimming  legs.  Fig.  21.  One 
of  the  claws  on  the  ezopods  of  the  1^  of  the  male. 

Plate  20. 

Male  of  Bomolockiu  nothnu. 

Fig.  22.  Dorsal  view.  Fig.  23.  Mouth  parts;  an^,  second  antennse,  other  lettering 
as  before.    Figs.  24  to  27.  First,  second,  third,  and  fourth  swimming  logs. 

Plate  21. 

Female  of  Bomoloehua  aUenuainu, 

Fig.  28.  Dorsal  view.  Fig.  29.  Second  antenna.  Fig.  30.  Mouth  parts,  lettering 
as  in  fig.  15.    Figs.  31  to  34.  First,  second,  third,  and  fourth  swimming  logs. 

Plate  22. 

Male  and  female  of  Artaoolax  palleueus, . 

Fig.  35.  Dorsal  view  of  male.  Figs.  36  to  38.  First,  third,  and  fourth  swimming 
I^;b.  Fig.  39.  Dorsal  view  of  female.  Figs.  40  and  41.  First  and  second  swim- 
ming legs. 
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Flatb  23. 

Mouth  parte  and  gwimipipg  legs  of  Artaoolax  pt^kueui, 

Figi.  42  and  43.  Third  and  fourth  swimming  legs  of  female.  Fig.  44.  Mouth  parts 
ol  female.    Fig.  45.  Mouth  parts  of  male.    (For  lettering,  see  fig.  16.) 

Plate  24. 

Female  of  P$eudoeueanthu$  unisenatua. 

Fig.  46.  Dorsal  view  of  female.  Fig.  47.  Second  antenna.  Fig.  48.  Mouth  parts. 
Figs.  49  to  63.  First,  second,  third,  fourth,  and  fifth  swimming  legs. 

Platb  25. 

Female  of  TxniacarUhusflageUafUf  and  leg  of  Caligm  irritans. 

Fig.  54.  Dorsal  view  of  female.  Fig.  55.  First  antenna.  Fig.  56.  Mouth  parte. 
(For  lettering,  see  fig.  15.)  Figs.  57  to  60.  First,  second,  third,  and  fourth  swim- 
ming legs.  Fig.  61.  Side  view  of  female,  showing  how  the  cephalon  projecte  at  right 
angles  to  the  rest  of  the  body.    Fig.  62.  Fourth  leg  of  Caligus  irritana, 

Plate  26.  * 

Female  of  Caligus  tenax. 

Fig.  63.  Dorsal  view.  Fig.  64.  Second  antennse  and  maxillary  hooks.  Fig.  65. 
Maxilliped.  Figs.  66  to  69.  First,  second,  third,  and  foiu^  swimming  legs.  Fig. 
70.  Second  antenna  and  maxillary  hook  of  male.    (For  lettering,  see  ^.  15.) 

Plate  27. 

Male  and  female  of  CaUgua  vrriiana. 

Fig.  71.  Dorsal  view  of  male.  Fig.  72.  Second  antenna,  maxillary  hook,  maxilla 
maxilliped,  and  furca  of  male.  Fig.  73.  Dorsal  view  of  female.  Fig.  74.  Second 
antenna,  maxillary  hook,  first  maxilla,  and  mouth  tube  of  female.  Fig.  75.  Maxilli- 
ped. Fig.  76.  Furca.  Figs.  77  to  79.  First,  second,  and  third  swimming  legs. 
Fig.  80.  Cement  glands,  ventral  view. 

Plate  28. 

Male  and  female  of  CaUgua  robmtua. 

Fig.  81.  Dorsal  view  of  female.  Fig.  82.  Second  antenna,  maxillary  hook,  and 
first  maxilla.  Fig.  83.  Furca.  Fig.  84.  Maxilliped.  Figs.  85  to  88.  First,  second, 
third,  and  fourth  swimming  legs.  Fig.  89.  D(»8al  view  of  male.  Fig.  90.  Maxilliped. 
Fig.  91.    Fourth  swimming  leg. 

Plate  29. 

Female  of  CoHgtu  atromacuiatuB,  and  male  and  female  of  CtUigus  tenax, 

« 

Fig.  92.  Dorsal  view  of  female  of  C.  atnmaculatuB.    Fig.  93.  Second  antenna  and 
first  maxilla.    Fig.  94.  Maxilliped.    Fig.  95.  Furca.    Figs.  96  to  98.  First,  second, 
and  fourth  swimming  legs.    Fig.  99.  Dorsal  view  of  male  of  C  tenax.    Fig.  100. 
Furca.    Fig.  101.  Cement  glands  of  female  C.  tenax, 
69077"— ProcN.M.vol.44— 13 ^18 


Digitized  by  VjOOQIC 


274  PROCBEDiyaS  of  the  national  museum.  tol.  44. 

Flats  30. 

Females  of  Caligu$  c^fureatui,  and  C.  mijftueui. 

Fig.  102.  Donal  view  of  female  of  C.  (rfureatut.    Fig.  103.  Second  antenna,  max- 
illary hook,  and  first  maxilla.    Fig.  104.  liaxUliped.    Fig.  105.  Third  swimming  leg. 
Fig.  106.  Cement  glands.    Fig.  107.  Donal  view  of  female  of  C.  suffuicui.    Fig.  108.  > 
Second  antenna  and  maxillary  hook.    Fig.  109.  First  maxilla.    Fig.  110.  Maxilliped. 
Fig.  111.  Furca.    Figs.  112  to  115.  First,  second,  third,  and  fourth  swimming  legs. 

Plate  31. 

Male  and  female  of  Caligui  enormU. 

Fig.  116.  Dorsal  view  of  female.  Fig.  117.  Second  antenna  and  maxillary  hook. 
Fig.  118.  First  and  second  maxillift  and  mouth  tube.  Figs.  119  to  122.  First,  second, 
third,  and  fourth  swimming  legs.  Fig.  123.  Dorsal  view  of  male.  Fig.  124.  Second 
antenna  and  maxillary  hook.  Fig.  125.  Maxilliped  of  male.  Fig.  126.  Maxilliped 
of  female. 

Plate  32. 

Female  of  Dentigryps  eurtus,  and  swimming  legs  of  CaHgtu  afurcatus. 

Fig.  127.  Dorsal  view  of  female  of  Denti0yp$  eurtus.  Fig.  128.  Second  antenna 
and  maxillary  hook.  Fig.  129.  Mouth  tube  and  first  maxilla.  Fig.  130.  Maxilli- 
ped. Fig.  131.  Furca.  Figs.  132  to  134.  First,  third,  and  fourth  swimming  legs. 
Fig.  135.  Ventral  view  of  posterior  end  of  genital  segment  and  abdomen.  Figs.  136 
to  138.  First,  second,  and  fourth  swimming  legs  of  CaligtLB  qfurccUu$, 

Plate  33. 

Female  of  Anuretes  parwdtu,  and  of  LermrUhropm  gigarUeuB, 

Fig.  139.  Dorsal  view  of  AnwreU$  parvtduM.  Fig.  140.  First  antenna.  Fig.  141. 
Second  antenna.  Fig.  142.  First  maxilla  and  mouth  tube.  Fig.  143.  Maxilliped. 
Figs.  144  to  146.  First,  second,  and  third  swimming  legs.  Fig.  147.  Ventral  view 
of  genital  segment  and  abdomen.  Fig.  148.  Ventral  view  of  cephalothorax  of  female 
LemarUhropus  giganteus.  Fig.  149.  Ventral  view  of  genital  segment  and  abdomen 
of  same,  showing  fifth  leg  and  attachment  of  spermatophore  (»p.)»  Fig.  150.  Same 
view  of  another  specimen,  showing  irregular  arrangement  of  eggs. 

Plate  34. 

Female  of  Paralebion  curtieaudis. 

Fig.  151.  Dorsal  view.  Fig.  152.  Second  antenna,  maxillary  hook  and  first  maxilla. 
Fig.  153.  Second  maxilla.  Fig.  154.  Maxilliped.  Fig.  155.  Furca.  Figs.  156  to  159. 
First,  second,  third,  and  fourth  swimming  legs.  Fig.  160.  Ventral  view  of  genital 
segment,  showing  cement  glands.  Fig.  161.  Posterior  lobe  of  genital  segment,  show- 
ing fifth  leg  and  origin  of  egg-tube. 

Plate  35. 

Male  and  female  of  LemarUhropus  giganUus, 

Fig.  162.  Dorsal  view  of  female.  Figs.  163  and  164.  First  and  second  swimming 
legs.  Fig.  165.  Dorsal  view  of  male.  Fig.  166.  Second  antennee.  Fig.  167.  Mouth 
tube,  maxill»,  maxilliped,  and  first  and  second  swimming  logs  of  male. 
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Plate  36. 

Male  and  female  of  LenumikropuBfrondeus. 

Fig.  168.  Donal  vieur  of  female.  Fig.  169.  Second  antenna.  Fig.  170.  Mouth 
tube  and  fint  maxilte.  Fig.  171.  Mazilliped.  Fig.  172.  Ventral  view  of  genital 
segment  and  abdomen,  diowing  leaf-like  fifth  lege  and  anal  lamina.  Figs.  173  and  174. 
Fint  and  second  swimming  legs.  Fig.  175.  Dorsal  view  of  male.  Fig.  176.  Fixst 
antenna.    Fig.  177.  Mazilliped. 

Plate  37. 

Male  and  female  of  LenunUhropuB  obicurut. 

Fig.  178.  Dorsal  view  of  female.  Fig.  179.  Second  antenna.'  Figs.  180  and  181. 
Fjist  and  second  swimming  legs.  Fig.  182.  Dorsal  view  of  male.  Fig.  183.  Mouth 
tube,  mouth  parts,  and  swimming  legs  of  female,  (m,  mouth;  1,  first  swimming  leg; 
2,  second  swimming  leg.  For  other  lettering  see  fig.  15.)  Fig.  184.  Same  of  male. 
(For  lettering  see  fig.  183.) 

Plate  38. 

Female  of  LemofUhropus  spiculatus  new  species,  and  Nemsiii  venieolor. 

Fig.  185.  Dorsal  view.  Fig.  186.  Second  antenna.  Fig.  187.  Mouth  tube  and 
first  and  second  maxillae.  Fig.  188.  Maxilliped.  Fig.  189.  Ventral  view,  showing 
swimming  legs.  Fig.  190.  Second  antenna  of  NemetU  venieolor.  Figs.  191  to  194. 
First,  second,  third,  and  fourth  swimming  legs  of  same. 

Plate  39. 

Female  of  SagumJlageUatum, 

Fig.  195.  Dorsal  view.  Fig.  196.  Ventral  view.  Fig.  197.  First  and  second  anten- 
nsB,  mouth  parts,  and  swimming  legs,  enlarged,  (an^t  fint  antenna;  an^,  second 
antenna;  1,  first  swimming  leg;  2,  second  swimming  leg;  other  lettering  as  before.) 
Fig.  198.  One  of  the  fourth  swimming  legs,  showing  structure.  Fig.  199.  Ventral  view 
genital  segment  and  abdomen. 

Plate  40. 

Male  and  female  of  NemcsU  vcnkohr. 

Fig.  200.  Dorsal  view  of  female.  Fig.  201.  Second  maxilla.  Fig.  202.  Dorsal  view 
of  male.  Fig.  203.  First  and  second  antennse.  Fig.  204.  First  and  second  maxilla 
and  maxilliped.    Fig.  205  to  208.  First,  second,  third,  and  fourth  swimming  legs. 

Plate  41. 

Female  of  HaUchekia  aUnrubraf  and  H.  irideacens. 

Fig.  209.  Dorsal  view  of  female  of  JET.  albinibra.  Fig.  210.  First  antenna.  Fig.  211. 
Second  antenna.  Fig.  212.  First  maxilla.  Fig.  213.  Maxilliped.  Figs.  214  and  215. 
First  and  second  swimming  legs.  Fig.  216.  Nauplius  of  JET.  mcfesoetw.  Fig.  217.  First 
antenna  of  female  H.  %rideseen$.  Fig.  218.  Mouth  tube  and  maxilla.  Fig.  219. 
Maxilliped.    Figs.  220  and  221.  First  and  second  swimming  legs. 

Plate  42. 

Females  of  HaUehekia  oblonga,  and  of  H.  insoUta. 

Fig.  222.  Dorsal  view  of  female  JET.  oblonga.  Fig.  223.  Second  antenna.  Fig.  224. 
Maxilliped.  Figs.  225  and  226.  First  and  second  swimming  legs.  Fig.  227.  Dorsal 
'  vi3W  of  female  F.  insolita.  Fig.  228.  Second  antenna.  Fig.  229.  Mouth  tube  and 
first  maxilla.  Fig.  230.  Maxilliped.  Figs.  231  and  232.  First  and  second  swimming 
legs. 
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FhkTW  43. 

Female  of  EaiBehdiia  umo&ia. 

Fig.288.  DonalviefWoffGiDftle.  Fig.  2d4.  Second  e&temia.  Fig.  ^6.  MaxilUped. 
Fig.  236.  Mouth  tabe  And  maxillae.  Figs.  237  and  238.  Fixat  and  aeoond  swimming 
logs.    Fig.  239.  Fuaed  genital  segment  and  abdomen. 

Plate  44. 

Female  of  EatschMa  {tiMar<9,  and  male  of  H,  irideicens. 

Fig.  240.  Dorsal  view  of  female  of  H,  lifMcais,  Fig.  241.  Fiist  antemue.  Fig.  242. 
Maxilla  and  maxilliped.  Fig.  243.  Second  antenna.  Figs.  244  and  245.  First  and 
second  swimming  l^gs.  Fig.  246.  Ventral  view,  showing  oviducts,  cement  glands^  and 
fused  genital  segment  and  abdcmien.    Fig.  247.  Dorsal  view  of  male  J7.  mdeseem. 

Flats  45. 

Female  of  HatsMkia  trideaeeru. 

Fig.  248.  Dorsal  view  of  female.  Fig.  249.  First  antenna  of  male.  Fig.  250. 
Second  antenna  of  female.  Fig.  251.  Second  antenna  of  male.  Fig.  252.  MaTiHiped 
of  female.  Figs.  253  and  254.  First  and  aeoond  swimming  legs  of  male.  Fig.  255. 
Ventral  view  of  female,  showing  cement  glands  (e.  g.),  oviducts  (ov.)>  qpermatopboie 
(sp.)t  and  sperm  receptacle  («.  r.). 

Pl/tb  46. 

Female  of  Lemmolophus  reeurvtts. 

Fig.  256.  Side  view  of  young  female.  Fig.  257.  Ventxal  view  of  head  and  upper 
portion  of  thorax,  showing  mouth  parts  and  swimming  legs.  (2a,  nnderlip;  otber 
lettering  as  before.)  Fig.  258.  Diagonal  view  of  head  and  mouth  parts.  (Lettering 
as  before.)  Fig.  259.  Side  view  of  adult  female,  showing  branched  processes  and  the 
densely  matted  dichotomous  processes  of  the  abdomen. 

Plate  47. 

Female  of  Lemmolophus  striatuSf  and  Thyscmote  longimana. 

Fig.  260.  Dorsal  view  of  X.  striatus.  Fig.  261.  Ventral  view  of  cephalothorax, 
showing  mouth  parts  and  swimming  legs.  (Lettering  as  before.)  F^:*  262.  Side 
view  of  male  of  T.  longimana,  showing  antenna  and  mouth  parts.  (Lettering  as 
befcHre.)    Fig.  263.  Second  antenna  of  female.    Fig.  264.  Maxilliped  of  female. 

Plate  48. 

Male  and  female  of  ThyaanoU  longimana. 

Fig.  265.  Dorsal  view  of  female.  Fig.  266.  Ventral  view  of  head,  showing  mouth 
tube  and  maxilUe.  Fig.  267.  First  antenna.  Fig.  268.  Maxilla.  Fig.  269.  Side 
view  of  male. 

Plate  49. 

Male  and  female  of  CknMa  lacMata 

Fig.  270.  Side  view  of  female.  Fig.  271.  Second  antenna.  Fig.  272.  Maxilla. 
Fig.  273.  Maxillioed.    Fig.  274.  Side  view  of  male. 
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Plate  60. 
Female  of  CUmeUa  inversa,  and  male  of  Canerinoola  jamaieentii. 

Fig.  275.  Side  view  of  female.  Fig.  276.  Front  view  of  cephalothoiaz,  showing 
mouth  tube  and  mouth  parts  (above),  and  second  maxilte  (below).  Fig.  277.  Base  o^ 
second  maxillse,  enlarged,  diowing  maxillary  glands.  Fig.  278.  Ventral  view  of  head. 
(Lettering  as  before.)  Fig.  279.  Maxilla.  Fig.  280.  ICaxilUped.  Fig.  281.  Fourth 
swimming  leg  of  male  of  Cancrincola  jamakenna,  new  genus  and  species. 

Flats  51. 

CancHneola  jaimaieeiuii,  and  female  of  Brachidla  concava. 

Figs.  282  and  283.  Third  swimming  leg  of  male  and  fifth  swimming  leg  of  female, 
Cancrincola  jamakeMis.  Fig.  284.  Side  view  of  female  Bradiiella  concava.  Fig.  285. 
Dorsal  view  of  genital  segment  of  same,  showing  posterior  processes.  Figs.  286  and  287. 
Side  and  ventral  views  of  anterior  part  of  head,  showing  antennse  and  mouth  parts. 
(Lettering  as  before. )    Fig.  288.  Maxilliped. 

Plate  52. 

Male  and  female  of  Canerineola  jamaiceMii. 

Fig.  289.  Dorsal  view  of  male.  Fig.  290.  First  antenna.  Fig.  291.  Fifth  swimming 
leg.  Fig.  292.  Dorsal  view  of  female.  Fig.  293.  First  antenna.  Fig.  294.  Second 
antenna.  Fig.  295.  Mandible.  Fig.  296.  First  maxilla.  Fig.  297.  Second  maxilla. 
Fig.  298.  Maxilliped.  Figs.  299  to  302.  First,  second,  third,  and  fourth  swimming 
legs. 

Plate  53. 

Male  of  Cypridina  paratiUca. 

* 

Fig.  303.  Side  view  of  male.  Fig.  304.  First  antenna.  Figs.  305  and  306.  Second 
antenna,  dorsal  and  ventral  views.  Fig.  307.  Mandible.  Fig.  308.  First  maxilla. 
Fig.  309.  Second  maxilla.  Fig.  310.  Third  maxilla.  Fig.  311.  Vermiform  swimming 
leg,  and  caudal  lamina. 
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DESCRIPTIONS  OF  NEW  LEPIDOPTERA,  CHIEFLY  FROM 

MEXICO. 


By  Harbison  G.  Dyar, 
CuMtodian  of  Lepidoptera,  United  States  National  Museym. 


The  following  descriptions  are  in  continuation  of  those  already 
published  on  the  Mexican  f auna.^  A  few  species  are  included  from 
nearby  regions,  or  which  are  especially  allied  to  Mexican  species 
here  mentioned: 

Family  NYMPHALID^. 

Genus  PHYCIODES  HUbner. 

PH7CIODB8  NATALCBS*  ntw  iptdes. 

Fore  wing  with  an  emargination  below  the  middle  of  the  outer 
margin;  black,  the  base  variegated  with  rufous;  spots  buff;  a  small 
one  in  the  cell,  followed  by  a  vertical  rufous  streak;  a  curved  row  of 
tiiree  beyond  the  cell,  with  an  obscure  one  above  near  costa;  a  square 
spot  between  veins  2  and  3  with  a  little  spot  above  and  below,  fol- 
lowed by  a  little  rufous  spot;  two  spots  below  vein  2,  one  near  its 
origin,  the  other  outwardly  placed;  another  similarly  placed  spot 
above  vein  4;  a  faint  submarginal  row  of  crescents,  of  which  only 
the  two  central  ones  are  distinct.  Hind  wing  with  the  base  varie- 
gated with  rufous  streaks,  two  curved  ones  on  the  cell  being  promi- 
nent; an  outer  mesial  buff  band,  narrowly  cut  by  the  veins,  not 
Teaching  costa  or  margin;  beyond  it  a  narrow  rufous  line,  cut  by  the 
veins;  a  submarginal  row  of  narrow  crescents;  fringe  crenulate, 
whitish  tipped.  Beneath  the  basal  third  of  fore  wing  is  whitish, 
vari^ated  with  brown  lines,  with  an  irregular  curved  black  line 
shortly  before  the  termination  of  the  pale  arc;  outer  two-thirds  of 
the  ground  black;  a  broad  pale  bar  in  end  of  cell  with  digitate  outer 
margin;  spots  repeated,  enlarged,  white,  scarcely  cut  by  the  veins; 
a  narrow  pale  line  joining  the  large  median  spot  to  costa;  termen 
shaded  with  whitish  and  rufous,  cut  by  black  shades  subapically  and 

>  Proc  U.  8.  Nat.  Mus.,  voL.  88, 1910,  pp.  220-278;  Proo.  U.  8.  Nat.  Mas.,  voL.  42, 1912,  pp.  89-106. 
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at  tomus.  Hind  wing  with  the  ground  whitish;  tinged  with  rufous; 
base  validated  with  brown  and  rufous  lines;  a  narrow  mesial  black 
line  across  the  wing  in  irregular  course,  separating  the  basal  varie- 
gated area  from  the  outer  one;  a  submarginal  row  of  broad  crescents, 
edged  within  by  black  and  followed  by  the  brown  termen,  obscured 
by  a  black  doud  between  veins  5  and  6;  an  outer  mesial  row  of  black 
spotS;  faintly  surrounded  by  rufous;  a  black  cloud  on  costa  in  the 
mesial  area.    Expanse,  39  mm. 

Type. — ^Female,  No.  14487,  U.S.N.M.,  Rascon,  San  Luis  Potosi, 
Mexico,  August,  1911  (R.  MOller). 

Family  HESPERIIDiE. 
Genus  THESPIEUS  Godman  and  Salvin. 
THS8PIB1T8  DATilfAlfl  GUSRSSROmS,  nt 


Differs  from  Thespieus  dalmani  Latreille  principally  in  the  size  of 
the  brown  spot  on  the  hind  wings  below,  which  is  large,  triangular, 
its  lower  angle  reaching  as  far  as  the  end  of  the  inner  white  spot. 

Cotypes. — ^Three  males.  No.  14488,  U.S.N.M.,  Baleas,  Gurrero,  1,600 
feet,  August,  1906;  Iguala,  Guerrero,  2,400  feet,  June,  1906;  Naranjo, 
Guerrero,  Mexico,  3,000  feet,  August,  1906  (W,  Schaus). 

THB8PISU8  CACAJO.  ntw  iptdes. 

Bronzy  black  above,  yellowish  shaded  at  the  bases  of  the  wings; 
spots  yellowish  hyaline;  discal  spot  square,  constricted  centrally; 
three  small  wedge-shaped  spots  below  the  costa  at  outar  fourth; 
three  oblique  spots  below,  the  upper  two  quadrate,  middle  one  large, 
lower  one  wedge-shaped;  male  with  a  long  narrow  brand,  cut  into 
two  segments  by  vein  2.  Hind  wing  with  three  spots  on  the  did^ 
divided  only  by  the  veins,  narrowing  toward  apex  and  without  any 
following  yellow  shades.  Beneath  the  spots  are  repeated;  fore 
wing  with  a  broad  ferruginous  yellow  stain  beyond  the  subapieal 
spots,  followed  by  a  purplish  line;  hind  wing  with  mottled  purpUdi 
shading  across  the  disk  within  the  middle;  a  large  brown  triangular 
spot  below  the  hyaline  spots,  edged  narrowly  with  purplish;  three 
ferruginous-red  spots  beyond  the  hyaline  spots,  separated  by  the 
veins.    Expanse,  36-40  mm. 

Cotypes. — ^Two  males,  one  female.  No.  14489,  U.S.N.M.,  Naranjo, 
Guerrero,  Mexico,  3,000  feet,  August,  1906  (W.  Schaus);  Cuemavaoa, 
Mexico,  August,  1906  (W.  Schaus). 

THBSPIBnS  ZAOVmiA,  new  iptdes. 

Black,  the  wings  a  little  bronzy,  especially  toward  base;  spots 
whitish  hyaline;  discal  spot  large,  strongly  constricted;  three  small 
subapical  elongate  quadrate  spots,  the  middle  one  moved  inward 
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out  of  line;  three  lower  outer  spots,  the  upper  two  quadrate,  middle 
one  large,  lower  one  minute.  Hind  wing  with  fiye  small  spots  across 
the  disk  in  an  irregular  row,  the  upper  two  s^arated  only  by  a  vein. 
Beneath  the  markings  are  repeated;  the  hind  wings  are  washed  with 
dense  gray  irrorations;  there  is  a  whitish  costal  spot  beyond  the 
middle,  not  shown  aboye,  two  spots  within  it  across  the  disk  and 
another  subbasal  below  vein  8.    Expanse,  35  mm. 

Type. — One  male.  No.  14490,  U.S.N.M.,  Tehuacan,  Mexico,  August, 
1911  (R.  Mflller). 

This  species  is  close  to  T.  ovmia  Hewitson,  but  the  subapical  spots 

of  the  fore  wing  are  not  in  line  and  the  spots  on  the  hind  wing  below 

are  narrow. 

Genus  AMBLYSCIRTES  Scudder. 

AMBLTSCntlBS  TDTOLIA,  mw  spwlMk 

Black,  slightly  bronzy,  the  fringes  pale  outwardly;  the  fore  wing 
has  a  small  elliptical  yellowish  spot  in  the  outer  lower  part  of  the  e^U; 
three  smaU  costo-subapical  spots  and  a  small  spot  below  above  vein  3 ; 
male  with  a  narrow  oblique  black  brand.  Beneath  the  spots  are 
repeated,  increased  in  number,  the  fore  wing  having  a  row  of  seven 
beyond  the  cell-spot,  the  fourth  and  fifth  projecte4  outward,  the 
seventh  an  oblique  dash;  brand  repeated,  surrounded  by  black;  a 
broad  light  yellow  shade  above  vein  1,  beginning  at  the  middle  of  the 
wing  and  spreading  outwardly.  Hind  wing  below  brownish  black, 
with  eight  spots  in  a  broad  circle  and  a  central  one  in  the  cell,  all 
small,  whitish,  ellq)tical.    Expanse,  32  mm. 

Type — One  male.  No,  14491,  U.S.N.M.,  Sierra  de  Guerrero,  Mex- 
ico, August,  1911  (R.  MQller). 

Genus  STAPHYLUS  Godman  and  Salvin. 

STAPHTLUS  HOLAPHBOOB8,  IMW  spedai. 

Black  above,  slightly  bronzy,  without  markings;  brown-black 
below.  Palpi  grayish  beneath,  having  white  scales  intermixed; 
abdomen  with  the  venter  gray  with  central  black  line.  Expanse, 
22  mm. 

Cotypes. — ^Five  specimens,  No.  14492,  U.S.N.M.,  Misantla,  Mexico, 
July,  1911  (R.  MOller). 

Genus  ARGOPTERON  Watson. 
AROOPTXRON  BIVIDUUM,  ntw  spedei. 

Black;  fore  wings  with  yellow-hyaline  spots;  a  square  one  in  the 
end  of  the  cell  separated  by  the  median  vein  from  a  laiger  one  belowi 
of  which  the  lower  portion  is  cut  by  vein  2;  three  small  costo- 
subapical  spots,  fused,  separated  only  by  the  veins;  a  small  spot 
below  above  vein  3.    Hind  wing  with  a  lai^  spot  beyond  the  cell. 
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its  lower  tip  cut  by  a  vein;  a  wedge-shaped  spot  below,  succeeded 
by  a  smaller  one;  fringe  irregularly  marked  with  yellow.  Beneath 
the  fore  wing  is  grayish  black,  the  spots  repeated,  the  apical  margin 
washed  with  bronzy  reddish,  cut  by  dark  veins.  Hind  wing  all  washed 
with  bronzy  reddish,  the  spots  repeated,  yellow  and  in  addition  a 
long  one  in  base  of  cell  and  subcostal  one  above  it;  a  row  of  blackish 
spots  subcostally  outwardly,  continued  in  a  faint  double  submaiginal 
row  around  the  wing;  subterminal  area  a  little  lighter  and  cut  by 
darker  veins.    Expanse,  26-30  mm. 

Catypea. — Six  specimens,  No.  14493,  U.S.N.M.,  Sierra  de  Guerrero, 
Mexico,  August,  1911  (R.  Mtkller);  Iguala,  Guerrero,  Mexico,  2,400 
feet,  Jime,  1906  (W.  Schaus) ;  Naranjo,  Guerrero,  Mexico,  3,000  feet, 
August,  1906  (W.  Schaus). 

Genus  MEGATHYMUS  Scudder. 
MBOATHnCUS  RSTHON*  new  tpedM. 

Black,  with  a  slight  blue  luster;  fore  wing  with  one  small,  faint, 
whitish  subcosto-subapical  spot — ^no  other  markings;  fringe  check- 
ered black  and  white.  Hind  wing  with  the  fringe  white,  narrowly 
cut  by  black  at  the  ends  of  the  veins,  the  white  color  spreading  up 
on  the  margin  gf  the  wing,  especially  centrally.  Fore  wing  beneath  as 
above,  except  that  there  are  three  closely  crowded  costo-subapical 
whitish  spots.  The  hind  wings  have  a  slight  grayish  cast,  especially 
submarginally  in  faint  spots  and  terminally,  the  fringe  white,  cut  by 
black  as  on  tiie  upper  side,  but  there  is  a  narrow  terminal  black  line 
distinctly  separating  the  fringe,  which  is  not  present  above.  Ex- 
panse, 50  mm. 

Type. — ^No.  14494,  U.S.N.M.,  Sierra  de  Guerrero,  Mexico,  August, 
1911  (R.  Mailer). 

Family  SATURNIID^. 

Genus  HYLESIA  HUbner. 

HTLBSIA  SUBAURBA  Sdunis. 

Byletia  iubaurea  Schaus,  Journ.  N.  Y.  Ent.  Soc.,  vol.  8, 1900,  p.  227,  female. 
Hykiia  coadjutor  Dtab,  Journ.  N.  Y.  Ent.  Soc.,  vol.  15, 1907,  p.  51,  male. 

H.  coadjutor  is  probably  the  male  of  H.  svhaurea.  The  sexes  in 
this  genus  are  often  very  dissimilar,  but  there  is  a  certain  general 
resemblance  between  these  two  types  which  suggests  that  they  may 
be  conspecific.    Both  come  from  the  same  locality. 

HTLBSIA  lOLA,  new  tpedM. 

Male. — Cameous  brown;  thorax  darker  and  more  ocherous,  the 
front,  orbits,  and  legs  shaded  with  crimson;  abdomen  black  above, 
with  long  ocherous  hairs.  Fore  wing  with  two  rigid  lines,  a  little 
curved,  brown  with  inner  whitish  edging,  shortly  and  sharply  bent 
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at  coBta;  a  faint  dark  dbcal  cloud;  traces  of  a  pale  waved  submar- 
ginal  line.  Hind  wing  crimson  tinted  on  the  disk,  with  a  discal  dull 
crimson  thick  annulus;  traces  of  a  dull  crimson  submarginal  band. 
Expanse,  45  mm. 

Female. — Thorax  above  and  below  and  both  wings  dull  crimson; 
abdomen  black  above,  ocher  brown  beneath.  Fore  wing  with  traces 
of  the  outer  band,  of  which  the  pale  inner  edging  is  most  distinct; 
traces  of  the  pale  waved  submarginal  line.  Hind  wing  with  discal 
small  dull  crimson  annulus  faintly  shown,  much  smaller  than  in  the 
male.    Expanse,  54  mm. 

Cotypes. — Male  and  female,  No.  14689,  U.S.N.M.,  Mexico  City, 
Mexico,  December,  1909  (R.  MtUler). 

HYLBSIA  COIN  CPUS,  IMW  tpedM. 

Purplish  brown;  body  parts  ocher  brown;  feet  concolorous,  with 
out  any  crimson  tint.  Both  wings  with  rounded  dark  discal  marks, 
diffused  but  distinct;  an  outer  pale  band,  wavy  in  the  male,  straighter 
in  the  female,  faint  on  the  hind  wing  in  the  male  and  absent  in  the 
female;  traces  of  a  wavy  submarginal  whitish  line.  Expanse, 
35-48  mm. 

Cotypes. — ^Male  and  female.  No.  14690,  U.S.N.M.,  Coatepec,  Mexico, 
August,  1911  (W.  Gugelmann). 

Larva. — ^Head  rounded,  higher  than  wide,  smooth,  shining,  ma- 
hogany brown,  the  sutures  paler;  secondary  hairs  white,  rather  nu- 
merous below,  but  fine  and  not  conspicuous.  Body  cylindrical, 
smaller  in  front,  yellowish,  thickly  dotted  with  black,  leaving  wavy 
addorsal  and  subdorsal,  and  straight  lateral  and  subventral  lines 
of  the  ground  color  and  forming  broken  narrow  transverse  black  lines 
deep  in  the  segmental  incisures.  Venter  and  bases  of  feet  pale; 
feet  reddish,  thoracic  feet  pale  brown.  Spines  with  the  shafts  weak 
and  soft,  pfde,  subdorsal  row  with  single  median  spine  on  joints  12 
and  13,  those  on  joint  2  long  but  like  the  others  in  color  and  structure; 
lateral  row  about  like  the  subdorsal;  subventral  row  shorter. 

The  adult  resembles  H.  cantinua  Walker,  as  determined  by  W. 
Schaus,  but  is  larger,  more  rosy,  and  the  whitish  transverse  lines  are 
much  more  distinct.  « 

Family  CITHERONiroiE. 

Genus  SISPHYNX  HUbner. 

SISPHTHZ  MODBNA,  new  wp^eSm, 

Center  of  thorax  and  more  or  less  of  dorsum  of  abdomen  dark 
ocher;  patagia  pale  purpUsh;  body  below  creamy  white.  Fore  wing 
yellow  with  orange  tint,  very  slightly  freckled  with  brown;  inner  line 
curved,  outer  oblique  and  straight  from  apex  to  middle  of  inner  mar- 
g*in,  both  pale  brown;  one  or  two  small  white  discal  dots,  surrounded 
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by  a  brownish  cloud;  in  the  male  the  basal  and  terminal  spaces  are 
filled  in  with  pale  purplish.  Hind  wing  pale  yellow  with  a  dark 
crimson  patch  on  basal  half  of  inner  margin,  in  the  male  forming  also 
a  small  spot  at  end  of  cell.  Expanse,  male  54  mm. ;  female  70  mm. 
Oatypes. — Three  males,  one  female,  No.  15218,  U.S.NJkf.,  Cuema- 
yaca,  Mexico,  June,  1906  (W.  Schaus),  June,  1912  (R.  MtUler). 

Family  SYNTOMTDiE. 
Genus  EUROTA  ^Valker. 

XUROTA  DBSCINTSS*  new  wf^tkm. 

Black;  collar  with  white  point  at  side;  fore  coxbb  marked  with 
white;  fore  femora  fringed  with  crimson;  abdomen  with  lateral  row 
of  elliptical  white  spots,  and  a  small  sublateral  row,  the  ventral 
yalve  of  the  male  narrowly  edged  with  white,  anal  tuft  crimson; 
antennae  with  white  at  the  tip;  fore  wing  with  the  costa  swollen  at 
base,  containing  an  elongate  whitish  hyaline  spot;  a  white  point  at 
base;  a  quadrate  spot  below  the  costal  mark,  two  near  the  middle  of 
the  wing  and  a  row  of  four  pyriform  ones  before  apex.  Hind  wing 
with  a  spot  near  base  and  a  large  quadrate  one  outwardly,  with  a 
small  spot  bdow  it.    Expanse,  46-51  mm. 

Coiypes. — Five  males,  five  females.  No.  14691,  U.S.N3f.,  Morelos, 
Mexico,  7,000  feet,  1906  (W.  Schaus). 

Near  E.  vulcanua  Walker,  but  the  fore  legs  only  with  a  red  fringe, 
the  white  markings  smaller  throu^out  and  the  swelling  at  base  of 
costa  larger. 

Family  LITHOSirD^. 

Genus  PTYCHOGLENE  Felder. 
PTTCHOOUOfB  8TX1IODORA,  new  ffdrn. 

Black,  with  slight  blue  reflection;  fore  wing  with  a  vermillion 
subcostal  stripe,  widening  outwardly  from  base  and  terminating  a 
little  obliquely  halfway  between  cell  and  margin.  Hind  wing  with  a 
costal  stripe  terminating  before  apex.  Beneath  the  whole  of  the 
fore  wing  is  red  except  a  narrow  costal  stripe  and  broad  outer  mar- 
gin; hind  wing  with  the  red  area  only  a  little  wider  than  above. 
Expanse,  36  mm. 

Cotypes. — Two  females.  No.  14300,  U.S.N3f.,  Tehuacan,  Mexico, 
June,  1910  (R.  Mflller). 

Family  ARCniD^. 

Genus  EUCHAETIAS  Lyman. 

BUCHAXTIA8  CRBSSU>A.  new  Wf^dm. 

Head  pale  gray  in  front,  orange  on  the  vertex.  Abdomen  orange 
above,  white  with  a  gray  tint  below,  with  dorsal  and  lateral  rows  of 
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black  spots.    Thorax  white  with  a  gray  tint.    Wings  white,  shining, 
the  fore  wing  gray  beneath.    Expanse,  33  mm. 

TVpe. — One  male,  No.  14461,  U5JTJ4.,  Cerritos,  San  Luis  Potosi, 
August,  1911  (S.  Mftller): 

BUCSABTIAS  RHADIA,  mm  mrtw. 

Dark  gray;  abdomen  crimson  above  with  small  do^al  black  spots 
and  lateral  dashes,  whitish  below  in  the  male,  gray  in  the  female. 
Fore  wing  gray,  with  a  very  slight  brown  tint  and  hardly  any  white 
dusting.  Hind  wing  darker,  purer  gray  in  the  male,  dark,  almost 
blackish  in  the  female.    Expanse,  32-42  mm. 

Cctypes. — ^Two  males,  one  female,  No.  14462,  U.S.N3f •,  Mexico  t 
(J.  DoU);  Jalapa,  Mexico  (Schaus  coUection). 

This  appears  to  be  Hampson's  subspecies  1  of  E.  expresaa  H.  Ed- 
wards, but  I  am  inclined  to  regard  the  form  as  specifically  distinct. 

BUCHABTUS  XPAOOOA,  mm  mrtw. 

Light  gray,  the  neck  pink,  the  fore  cox®  touched  with  pink. 
Abdomen  crimson  above  with  dorsal  and  lateral  black  spots,  white 
below  in  the  male,  gray  in  the  female.  Fore  wing  very  light  gray, 
almost  white  in  ground,  but  thickly  dusted  with  gray  scales,  leaving 
an  indistinct  outer  pale  band.  EGnd  wing  pale  gray  in  the  male, 
though  a  little  darker  than  the  fore  wing,  still  darker  in  the  female 
and  showing  considerably  darker  than  the  fore  wing  in  that  sex. 
Expanse,  35-42  mm. 

Coiypes. — ^Two  males,  one  female.  No.  14463,  U.S.N3f.,  Tehuacan, 
Mexico,  August,  1911,  September,  1910  (R.  Mflller);  Oaxaca,  Mexico 
(Schaus  collection). 

This  is  not  quite  so  light  in  color  as  E.  mitis  Schaus  (which  is 
Hampson's  subspecies  2  of  E.  expresm  H.  Edwards),  which  has  the 
hind  wings  nearly  pure  white  in  the  male,  but  the  fore  wings  are  less 
densely  powdered  than  in  mitis  and  consequently  appear  lighter. 
E.  mUia  occurs  in  Costa  Rica. 

Genus  CALIDOTA  Dyar. 

CAUDOTA  CALOSOBftA,  new  wv^Om, 

Thorax  light  yellow,  the  patagia  streaked  with  ocher,  disk  crimson; 
vertex  of  head  ocher,  front  fuscous.  Abdomen  crimson  at  the  base, 
then  slaty  gray,  the  anal  tuft  ocher;  pleursB  and  pectus  crimson; 
legs  slate  gray;  antennsB  nearly  black.  Wings  rather  thinly  scaled 
and  semitranslucent;  fore  wing  uniform  gray;  hind  wing  a  little 
paler  and  decidedly  translucent  over  the  discal  area.  Expanse, 
46  mm. 

Type. — One  male.  No.  14460,  U.SJN3f.,  Orizaba,  Mexico,  Septem- 
ber, 1911  (R.Mflller). 
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Genus  AMMALO  ^Valker. 

AMMALO  TXNBROSA,  IMW  tpedM. 

White,  the  head,  fore  coxbb,  collar  and  base  of  costa  of  fore  wings 
ocherous;  fore  tibis  gray;  abdomen  ocher  above  except  at  base  with 
a  row  of  small  dorsal  black  spots  and  smaller  lateral  ones.  Expanse, 
31  mm. 

IVp«.— Male,  No.  15219,  U.S.N3f.,  Misantla,  Mexico,  May,  1912 
(R.  MflUer). 

Genus  AMASTUS  Walker. 

▲BCASTUS  BDAPHUS.  mm  wg^dm.  • 

Head  and  thorax  gray-brown,  collar  with  two  black  points  and  a 
point  near  base  of  each  patagium;  abdomen  ocher  dorsally,  gray 
below;  legs  gray,  fore  tibiae  ocher  with  blue-gray  tips.  Fore  wing 
gray-brown,  mottled,  costa  and  submarginal  area  lighter;  a  narrow 
indistinct  light  discal  mark,  Hind  wing  ocher,  cell  and  below  gray, 
the  gray  area  running  out  to  outer  margin,  widening  to  below  vein 
3.    Expanse,  75  mm. 

Type.—Usle,  No.  15220,  U.S.NJM[.,  Tehuacan,  Mexico,  June,  1912 

(R.  Mttller). 

EPIMOLIS,  new  genus. 

Palpi  upturned,  reaching  vertex  of  head.  Fore  wing  with  vein 
3  well  before  the  angle  of  the  cell,  4,  5  near  the  angle,  6  from  apex 
of  cell,  7  to  10  stalked,  10  beyond  7,  11  from  the  cell.  Hind  wing 
with  vein  2  before  angle  of  ceU,  3  and  5  stalked,  4  absent,  6,  7  coinci- 
dent, long-stalked  with  8. 

Type-species. — Epimolia  zabrephica,  new  species. 

BPIMOUS  ZATRSPmCA,  new  tpedM. 

Head  yellow  above,  crimson  below,  the  palpi  yellow  in  front; 
collar  yellow;  disk  purplish,  the  patagia  yellow  at  base  and  with  a 
narrow  inner  crimson  edge;  abdomen  crimson  above,  white  below; 
fore  and  mid  tibis  and  tarsi  yellow  with  small  crimson  markings; 
hind  legs  white.  Fore  wing  pinkish  at  basal  half  with  purple  tinge, 
lined  with  crimson  and  containing  a  yellow  spot  below  vein  1 ;  costa 
and  apex  yellow,  the  yellow  costa  excavate  mesially,  the  apical  part 
extending  to  submedian  fold;  a  large  apical  curved  mark,  resting  on 
vein  5,  pinkish,  shaded  with  gray,  its  veins  lined  with  crimson, 
containing  a  yellow  spot  above;  several  indefinitely  placed  small 
gray  spots  between  the  discal  venules  and  a  subterminal  row.  Hind 
wing  crimson,  apex  and  outer  margin  narrowly  yellow,  the  crimson 
diffused  into  the  yellow.    Expanse,  35  mm. 

Type. — Female,  No.  15221,  U.S.N^.,  Misantla,  Mexico,  Jxme, 
1912  (R.  Mtkller), 
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Family  PERICOPIDJE. 
Genus  PERICOPIS  Htibner. 

PBSICOPIS  ZELADON,  new  ipeelei. 

• 

Head  and  thorax  dark  brown;  patagia  light  yellow  on  basal  third. 
Abdomen  red  above  with  dorsal  dark  brown  stripe;  venter  light  yel- 
low, with  lateral  brown  stripe;  legs  lined  with  light  yellow.  Fore 
wing  dark  brown  with  a  broad  hyaline  V-shaped  marking,  its  apex 
on  tomus,  becoming  yellow  on  costa  and  inclosing  a  square  didcal 
patch;  a  small  projection  between  veins  4  and  5.  Hind  wing  reddish 
orange;  a  submai^inal  black  band  containing  irregularly  shaped 
powdeiy  whitish  spots;  discal  venules  black  marked;  an  outer  short, 
more  or  less  distinctly  developed  black  line,  between  veins  2-7,  or 
shorter;  when  present  the  line  is  bent  outward  between  veins  4  and 
5  and  may  be  preceded  by  semihyaline  patches  beyond  the  discal 
cross  vein.    Expanse,  63  mm. 

Cotypes. — Seven  males.  No.  14513,  U.S.NJkf.,  Orizaba,  Mexico, 
March  and  May,  1911,  August,  1906  (R.  Mtlller);  Jalapa,  Mexico 
(Schaus  collection). 

Family  NOCTUIDJE. 

Genus  LYGRANTHOECIA  Grote  and  Robinson. 

LTORAKTHOBCIA  AMBLTS»  M 


Ocherous;  thorax  olivaceous  brown;  fore  wing  olivaceous  ocherous; 
basal  and  terminal  spaces  vinous  brown,  the  basal  space  with  a 
central  angle,  slightly  edged  with  whitish;  a  large  diffuse  dark  discal 
doud.  IBnd  wing  ocherous,  shaded  with  black  at  base,  subcostally 
and  along  inner  margin;  a  broad  outer  black  margin;  discal  mark 
large,  black,  semicircular.    Expanse,  22  mm. 

Cotypes. — Four  males,  four  females.  No.  14668,  U.S.NJii.,  Cuer- 
navaca,  Mexico,  July  and  August,  1906  (W.  Schaus). 

The  females  are  a  little  darker  and  more  contrastingly  colored  than 
the  males,  while  the  discal  mark  is  square  and  distinct  and  of  the 
same  vinous  brown  color  as  the  basal  and  terminal  areas. 

Snbfkmily  :HA"DB3N'IN'-ffl3. 

Genus  MISELIA  HUbner. 

MISELIA  TRANSVrrTA,  mm  wf^dm. 

Light  gray,  minutely  irrorate;  a  black  basal  dash,  forked  at  its 
apex;  inner  line  whitish,  broadly  curved,  its  termination  on  inner 
mai^in  dose  to  that  of  the  outer  line,  which  is  similar,  whitish,  both 
veiy  indistinct;  between  them  and  bordering  the  inner  line  is  a  broad 
oblique  black  shade,  its  lower  end  truncated  by  the  outer  line; 
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discal  marks  barely  discernible,  blackish,  annular;  subterminal  line 
lost,  except  for  a  faint  whitish  speck  above  tomus;  a  small  terminal, 
blackish  line,  the  fringe  checkered.  Hind  wing  whitish,  the  veins 
fuscous  lined,  apex  and  outer  margin  fuscous;  fringe  pale.  Expanse, 
22  mm. 

Type. — Female,  No.  14445,  n.S.N3f.,  Tehuacan,  Meodoo,  August, 
1911  (R.  MOUer). 

ICBBLU  CALOflOOCTIAt  mm  i|  i  ilii. 

Fore  wing  dark  lilacine  gray,  shaded  with  blackish;  subbasal  line 
slender,  black,  angled,  followed  by  a  light  area  of  the  ground;  inner 
line  surrounded  by  blackish  shadings  which  spread  out  below  across 
the  median  space  to  outer  line  and  inwardly  nearly  to  base,  the  Kne 
itself  black,  double,  broadly  lunulate  in  four  segments;  daviform 
outlined  in  black,  filled  with  dark  shading;  orbicular  large,  oblique, 
black-outlined,  with  central  core  of  dark  shading;  reniform  large, 
joined  to  the  costs  by  two  blackish  streaks,  black-outlined  except 
without,  a  concentric  line  within,  shaded  with  olivaceous  and  form* 
ing  a  reddish  mark  toward  the  outer  side;  outer  line  black,  double, 
the  outer  segment  fainter,  shallowly  wavy  below,  incurved  above  cell 
to  costa  above  reniform;  terminal  space  heavily  mottled  and  shaded 
with  blackish,  in  which  the  broadly  waved  whitish  subterminal  line 
is  relieved;  some  reddish  shading  over  the  discal  venules;  a  terminal 
row  of  black  dashes;  fringe  blackish  with  white  points  at  the  base. 
Hind  wing  fuscous  shaded,  dark,  except  from  cell  to  inner  margin, 
where  it  is  faintly  yellowish,  crossed  by  dark  veins.  Expanse,  34- 
36  mm. 

Cotypes. — ^Two  males.  No.  14542,  U.S.NJkf.,  Zaoualpan,  Mezioo, 
October,  1911  (R.  MflDer). 

Genus  HYSSIA  Guen^e. 

RTSSIA  PSEUDOCHROBCA,  new  wf^dm. 

Reddish  ocherous,  faintly  mottled  with  brown,  a  distinct  black 
patch  at  end  of  cell  over  lower  half  of  reniform;  inner  line  faint, 
brown,  coarsely  crenulate,  the  central  arc  the  most  distinct;  a  brown 
median  shade-line,  bent  at  vein  2;  outer  line  crenulate,  wiUi  a  series 
of  long  teeth  on  the  veins;  subterminal  line  narrow,  yellowish,  faint, 
preceded  by  a  distinct  dark  shade.  Hind  wing  blackish  shaded,  the 
veins  black-lined;  a  small  dot  on  the  discal  cross- vein.  Expanse, 
31  mm.    Antenn»  of  male  shortly  serrate,  wiUi  bristles  and  ciUa. 

Type. — ^Male,  No.  14669,  U.S.N31.,  Zacualpan,  Mexico,  November, 
1911  (R.  MOUer). 

Genus  CIRPHIS  Walker. 

dRPHIS  STRIOUSCULA,  MW  tpecles. 

Rather  dark  gray;  a  broad  black  streak  at  base  below  cdl;  a  nap- 
row  one  below  vein  1  above  margin  from  the  angle  of  the  wing  to 
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the  middle;  a  shorter  streak  at  end  of  cell,  bisected  by  a  small  white 
dot  at  lower  angle  of  cell;  all  the  veins  outwardly  black-streaked, 
the  streaks  edged  on  both  sides  more  or  less  conspicuously  with  light 
ocherous;  a  curved  outer  row  of  small  black  dots;  a  blackish  shading 
inwardly  from  apex  to  about  vein  6.  Hind  wing  whitish,  a  little 
fuscous  along  veins  and  mai^in,  with  terminal  row  of  black  dots. 
Sxpanse,  38  mm. 
.  Type. — ^Male,  No.  14670,  U.S.NJM.,  Misantla,  Mexico,  December, 
1911  (R.MaUer). 

Genus  HADENA  Schrank. 

HADBNA  UTHAPHANIA,  mm  f paclet. 

Wings  long  and  narrow,  the  outer  margin  squarely  cut;  tomus 
oblique.  Dark  gray,  a  little  shaded  with  blackish;  subbasal  and 
inner  lines  blackish,  geminate,  slender,  obscure;  daviform  partly  out- 
lined in  black;  orbicular  large,  elliptical,  oblique,  pale  yellowish, 
sharply  but  incompletely  edged,  with  a  central  dark  line;  reniform 
elliptical,  of  the  ground  color  with  a  little  bronzy  tint,  black-edged 
within,  with  inner  crescentic  line;  outer  line  blackish,  double,  cren- 
ulate,  not  contrasted;  subterminal  line  macular,  brown,  coarsely 
waved;  terminal  row  of  black  dashes;  fringe  pale  at  base.  Hind 
wing  nearly  solidly  black,  the  fringe  contrastingly  pale  with  central 
dark  line.    Expanse,  33-38  mm. 

Cotypes. — ^Male  and  female,  No.  14543,  U.S.Njyf .,  Zacualpan,  Mex- 
ico, October,  1911  (R,  MOller). 

Genus  ERIOPYGA  Guen^e. 

BRI0F70A  LOUOPOPA,  new  tpedM. 

Brown-gray;  fore  wing  with  the  subbasal  half-line  slender,  whitish, 
dark-edged  within;  inner  line  straight,  slightly  oblique,  whitish,  edged 
with  dark  brown  without;  claviform,  orbicular  and  reniform  large 
whitish  rings,  the  claviform  without  any  dark  inner  edging  and  con- 
sequently less  contrasted  than  the  other  two  stigmata;  median  shade- 
line  slender,  dark  brown,  running  between  the  discal  stigmata,  a  little 
bent  in  the  cell;  outer  line  whitish,  bent  subcostally,  edged  with  dark 
brown  within,  the  edging  broken  on  the  veins,  a  row  of  dark-brown 
dots  without;  terminal  field  darker,  more  densely  iirorated  with 
brown  than  the  rest  of  the  wing,  crossed  by  the  slender  whitish  sub- 
terminal  line,  which  is  well  contrasted;  a  terminal  brown  band,  cut 
by  paler  veins  into  checkered  pattern.  Hind  wing  soiled  yellowish 
whitish  over  the  disk,  the  margin  broadly  fuscous;  veins  darker. 
Expanse,  30-32  mm. 

Cotypes. — ^Two  males.  No.  14544,  U.S.NJkf.,  Zacualpan^  Me^co, 
September,  1909  (R.  MfOler). 

WOTT'*— Froc.N.}4,vpl,44--l3 18 
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XRIOPTOA  CRACSKI>OTA,  new  ipMiM. 

Dark  gray,  with  slight  brown  tint;  fore  wing  with  the  eubbasal 
half-line  slender,  whitish;  inner  line  straight,  slightly  oblique,  whitish, 
narrowly  and  obscinrely  dark-edged  wiUiout;  clayiform  absent; 
orbicular  and  reniform  laj'ge  whitish  rings,  the  orbicular  slightly 
oblique,  the  reniform  incised  without;  median  shade-line  slender, 
dark,  bent  in  the  cell  between  the  stigmata;  outer  line  whitish, 
sharply  bent  beyond  the  cell,  followed  by  a  row  of  square  dark-brown 
dots;  subtemunal  line  straight,  whitish,  distinct;  a  row  of  dark  mar- 
ginal dots,  cut  off  by  slender  pale  crescents.  Hind  wing  shaded  with 
fuscous,  a  little  lighter  toward  base;  vdns  dark.  Expanse,  30-31 
mm. 

Male  with  long  sparse  hair  on  the  cell  of  fore  wing  beneath ;  antennsd 
finely  ciliate;  side  pieces  of  genitalia  rather  conspicuously  covered 
with  dark  yellowish  hairs. 

Catypes. — Three  males,  one  female.  No.  14545,  U.S.NJd;.,  Zacual- 
pan,  Mexico,  August,  1909;  September  and  October,  1911  (B.  MfiUer). 

suonroA  gbsrulata  book. 

This  species  occurs  in  the  eastern  part  of  North  America  to  the 
plains.  Hampson^  gives  also  localities  in  Mexico,  Central  America, 
and  southward.  This  southern  form  is  distinct  from  the  northern 
crenviata,  being  a  larger,  heavier  species,  with  coarse  and  more  promi- 
nently angled  markings.  The  male  anal  tuf  tings  are  less  developed, 
the  pale  hairs  being  absent  and  they  are  apparently  less  extensible. 
On  the  under  side  of  the  fore  wing  of  the  male  the  down-curved  hairs 
extend  below  the  cell  and  are  not  confined  to  the  area  in  and  beyond 
it,  as  Hampson  correctly  figures  for  crenulata  (fig.  74).  The  typical 
form  of  this  southern  species  occurs  in  Mexico,  Central  America, 
Venezuela,  and  Ecuador.  To  the  southward  smaller,  less  stron^y 
marked  forms  occur;  whether  species  or  races  can  not  well  be  decided 
from  the  present  material.    They  are  separately  described  below. 

BRIOPTOA  VB8QUB8A.  iMW  ipeelei. 

Lai^,  robust,  the  male  with  the  down-curved  hairs  on  fore  wing 
below  extending  below  the  cell.  Purplkh  brown,  the  lines  pale,  fine; 
subbasal  half-line  slightly  curved;  inner  line  oblique,  dislocated  in 
cell,  preceded  by  black  dots  on  vein  1 ;  orbicular  and  reniform  both 
large,  oblique,  pale-outlined;  outer  lijoie  roundedly  angled  at  right 
angles  on  upper  third,  followed  by  a  row  of  indistinct  double  black 
dote;  subterminal  lines  erect,  nearly  straight,  the  terminal  space 
appearing  a  little  paler,  with  distinct  crenulate  pale  marginal  line. 
Hind  wing  dark  brown,  the  veins  darker,  fringes  pale.  Expanse, 
35-40  mm. 

iOiit.  Lep.  Phil.  Brit.  Mof.,  vol.  6, 1905,  p.  S90. 
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Cotypes. — ^Two  males,  two  females,  No.  15222,  U.S.NJM.,  Loja, 
Ekmador,  1890  (P.  Dognin);  Aroa,  Venezuela  (Schaus  collection); 
Cordoba,  Mexico,  May,  1906  (W.  Schaus). 

BRIOPTOA  OACHB,  new  ipeelei. 

Smaller  than  the  preceding,  grayer,  less  intensely  colored,  the  bend 
in  the  outer  line  making  a  less  acute  angle,  but  all  the  markingB  the 
same  as  in  vesquesa.    Expanse,  30  mm. 

Cotypes. — One  male,  one  female.  No.  15223,  U.S.N  Jj;.,  Peru  (Schaus 
collection). 

BRIOPTOA  ULTIMSLLA*  new  epedee. 

Small,  shining  light  gray-brown,  the  markings  little  relieved  and 
difficult  to  trace,  all  essentially  as  in  the  preceding  form,  but  here  the 
crenulate  marginal  line  seems  wholly  lost.  The  hind  wings  are  a 
light,  duller  brown,  and,  especially  in  the  male,  show  a  whitish  suffu- 
sion over  the  disk.    Expanse,  28-34  nun. 

Cotypes. — One  male,  two  females,  No.  15224,  U.S.NJtf.,  Rio  de 
Janeiro  and  Castro,  Parana,  Brazil  (Schaus  collection). 

ERIOPTOA  LANARI8  Butler. 

This  species  has  much  the  same  markings  as  the  preceding  forms, 
the  outer  line  being  less  prominently  angled.  The  male  is  easily 
recognized  by  the  rough  scaling  on  the  wings  below,  which  involves 
the  hind  wings.  Females  are  less  easy  to  determine,  and  certain 
small  specimens  before  me  were  named  Janaris  by  authority.  How- 
ever, I  now  possess  a  male  with  very  different  secondary  sexual  char- 
acters, agreeing  in  size  and  markings  with  the  females.  It  is  described 
below  as  E.  enages.  I  have  also  from  Peru  a  single  male,  closely 
resembling  lanaris  above,  but  without  rough  scaling  on  the  hind 
wings.    It  may  be  described  as 


BRIOPTOA  DOUA,  new  i 

Large,'robust,  the  tegulsd  with"" black  tips;  reddish  brown,  the  lines 
pale,  slender;  basal  half-line  curved;  inner  line  sharply  angled  on 
subcosta  and  submedian;  a  rusty  brown  costal  shade  beyond  to  sub- 
marginal  line;  orbicular  and  reniform  large,  oblique,  pale  ringed; 
mesial  shade  line  oblique,  dark;  outer  line  obtusely  an^ed  subcos- 
taUy,  followed  by  two  rows  of  black  dots;  submarginal  line  erect, 
faint.  Hind  wing  gray-brown  with  dark  veins  and  pale  fringe.  Male 
with  rough  scales  over  the  whole  of  the  fore  wing  below,  except  the 
margins,  but  none  on  the  hind  wing.    Expanse,  37  mm. 

Type.— Male,  No.  16225,  U.S.N.M.,  Peru  (Schaus  collection). 

BRIOPTOA  BNAOBS,  new  epedei. 

Markings  as  in  £.  crenulata  Butler  (North  American),  the  male  sec- 
ondary sexual  characters  as  in  £^.  cynica  GKienfie.    Grayish  brown. 
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the  lines  pale,  faint.  Orbicular  rather  small,  oblique;  reniform  very 
little  constricted;  outer  line  bent  very  nearly  at  right  angles;  no 
marginal  crenulate  markings.    Expanse,  29  mm. 

Type.—Uele,  No.  15226,  U.S.N.M.,  Misantla,  Mexico,  March,  1912 
(R.  MtUler). 

The  females,  above  referred  to,  are  redder  than  the  male  type,  the 
orbicular  is  larger  and  more  distinctly  oblique,  the  reniform  is  well 
constricted  and  the  outer  line  is  not  bent  at  a  right  angle.  On 
account  of  these  differences  they  have  not  been  made  cotypes, 
although  I  think  it  probable  that  the  differences  are  varietal  only. 

Eight  females,  Orizaba,  Mexico,  February,  1911,  April  and  May, 
1910,  October,  1908,  November,  1910  (2),  December,  1911  (R.  MOUer) ; 
Coatepec,  Mexico  (Schaus  collection). 

SnliAmaily  OTJOUULtUNJE:, 
Genus  MOMAPHANA  Grote. 

MOMAFHANA  STLVIA,  IMW  tpedM. 

Thorax  green,  the  patagia  and  teguls  tipped  with  white;  a  white 
band  behind  the  middle.  Abdomen  shaded  with  green,  the  tuft  on 
the*  basal  segment  dark-tipped.  Fore  wing  with  the  ground  white, 
largely  overlaid  with  rich  grass^een;  a  small  black  mark  on  costa 
close  to  base,  edged  with  white;  lines  converging  below  and  uniting  at 
vein  1,  the  median  space  filled  with  black  below  up  to  or  in  the  cell 
between  the  stigmata,  the  Unes  themselves  forming  part  of  this  black 
and  brown  mesial  wedge,  which  is  truncated  below  at  vein  1,  notched 
within  on  median  vein  and  coarsely  scalloped  without;  orbicular  very 
large,  green,  more  or  less  completely  white-ringed;  reniform  large^ 
variously  constricted,  white,  with  green  shades  encroaching  on  it 
above  and  below;  the  median  triangle  is  broadly  edged  with  white 
within,  narrowly  so  without;  terminal  field  green,  the  subterminal 
line  white  narrow,  broken,  with  a  black  mark  on  costa,  a  broad  adjoin- 
ing white  shade  below,  then  a  black  wavy  inner  border,  sagittately 
produced  on  vein  2  and  with  a  brown  streak  outward  to  tomus; 
fringe  white  and  green,  with  black  tips  to  the  green  segments;  costa 
spotted  black  and  white.  Hind  wing  white,  silky,  semihyaline,  a 
little  shaded  with  green  around  apex.    Expanse,  40-44  mm. 

Cotypes. — Seven  males,  five  females,  No.  14514,  U.S.N3I.,  South- 
em  Arizona  (J.  Doll);  Tehuacan,  Mexico,  June  and  October,  1911  (R. 
MtUler) ;  Guadalajara,  Mexico  (Schaus  collection) ;  Zacualpan,  Mexico, 
September,  1911  (R.  Mdller);  Cuemavaca,  Mexico,  June,  July, 
August,  1906  (W.  Sehaus),  November,  1911  (R.  MOller). 

The  species  is  allied  to  Momaphana  hriOmna  Barnes  from  Arizona, 
though  obviously  distinct. 


! 
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MOICAPHANA  AHHADORA,  imw  tpedM. 

Fore  wing  nearly  entirely  overlaid  with  green,  presumably  of  a 
grass-green,  but  faded  to  yellowish  in  the  specimen  by  wetting  in  the 
relaxing-jar.  The  markings  are  of  the  pattern  of  the  preceding 
species,  but  the  median  black  space  is  very  wide,  showing  a  broad 
area  beyond  the  reniform,  broad  below  and  broadly  truncate  on  vein 
1;  no  white  edging  within,  a  very  narrow  one  without;  orbicular 
small,  green;  reniform  large,  square,  constricted,  green  with  a  small 
white  crescent  in  the  center  and  narrow  white  edge  below;  space 
beyond  solidly  green  except  for  the  white  subterminal  line,  which 
has  no  accompanying  white  shades  but  only  a  black  costal  mark  and 
a  three-pronged  black  triangle  below;  the  streak  from  this  to  tomus 
is  black-brown,  short  and  thick;  costa  narrowly  black  and  white 
spotted.    Hind  wing  white,  silky,  semihyaline.    Expanse,  36  nun. 

Type. — Female,  No.  14515,  U.S.N3f.,  Tehuacan,  Mexico,  August, 
1911  (R.  Mailer). 

Genus  BAILEYA  Grote. 

BAILBTA  RBSTITAlf  S,  IMW  ipeelei. 

Gray,  washed  with  whitish  through  the  center  of  the  wing;  basal 
area,  broad  on  inner  margin,  dark  ocher  with  a  white  outer  edge  and 
a  black  costal  bar;  inner  line  lost;  stigmata  lost,  the  reniform  show- 
ing a  little  as  a  spot  in  an  irregular  dark  mesial  line;  a  brown-black 
triangular  costo-apical  marking  cut  vertically  by  white,  the  outer 
section  nearly  trisected  longitudinally  by  white;  from  this  the  slender 
insularly  wavy  black  outer  line,  followed  by  white  and  near  inner 
margin  by  a  short  roundedly  dentate  black  line;  terminal  veins 
slightly  dark-lined.  Hind  wing  fuscous,  a  little  lighter  on  the  disk, 
the  veins  finely  black-lined.    Expanse,  29  mm. 

Type.— Female,  No.  14546,  U.S.N3£.,  Orizaba,  Mexico,  July,  1908 
(R.  Mtiller). 

This  species  has  the  size  of  B.  opJUhahnica  Guen6e,  but  the  mark- 
ings are  as  in  .B.  australis  Grote. 

Snbfkinlly  JLCTtONTTCmNJE:. 

Genus  BAGISARA  VS^alker. 

BAOISARA  OULA,  new  wf^dm. 

Thorax  and  fore  wing  shining  whitish  gray,  without  yellow  tint, 
shading  to  brown  at  outer  margin,  the  fringe  the  darkest;  three  fine 
slender  lines,  the  inner  one  far  out,  bent  at  right  angles  subcostally; 
middle  line  more  strongly  bent,  running  into  a  pdint  at  vein  6;  outer 
line  bluntly  bent,  curved  only.  Hind  wing  creamy  whitish  with  pale 
brown  shading  outwardly.  Abdomen  like  the  hind  wing,  with  dorsal 
brown  shading.    Expanse,  33  mm. 

Cotypes. — ^Three  females,  No.  14428,  U.S.N.M.,  Jalapa,  Mexico 
(Schaus  collection). 
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Ocher  yellow,  the  fore  wing  with  a  faint  brownish  tint,  smooth, 
silky,  not  irrorate;  fringe  brown;  lines  slender,  brown,  not  wared; 
inner  line  bent  and  an  obtuse  angle  on  subcosta;  outer  line  bent  at 
right  angles  on  vein  7 ;  subterminal  line  similarly  bent  but  less  sharply. 
Expanse,  30  mm. 

Cotypea. — ^Male  and  female,  No.  14442,  U.S.N3f.,  Guadalajara, 
Mexico  (Schaus  collection);  lifisantla,  Mexico,  August,  1911  (R. 
Mailer). 

BAOISARA  XAN,  mm  mrtei, 

Ocher  yellow,  the  fore  wing  with  a  faint  brownish  tint,  smooth, 
silky,  with  sparse  brown  irrorations;  fringe  dark  brown,  the  color 
spreading  inward  centrally  across  the  subterminal  line;  lines  sl^ider^ 
brown,  not  waved;  inner  line  curved  on  subcostal;  sli^t  trace  of  an 
annular  reniform;  outer  line  bent  at  an  acute  angle  on  vein  7;  sub- 
terminal  line  similarly  bent  at  right  angles,  the  lower  segment  arcuate. 
Expanse,  39  mm. 

IVp«— Female,  No.  14443,  UANJif^  Orizaba,  Mexico  (Schaus 
collection). 

Genus  PERIGEA  Guen^e. 
PBRIOBA  SUTRIX,  new  vpedei. 

Qray,  with  ochraceous  tint,  smooth,  lustrous,  silky;  markings  black, 
all  broken  and  powdery,  more  or  less  obsolete;  inner  line  sin^e  with 
a  strong  indentation  at  vein  1 ;  a  black  shading  at  the  point  of  the 
daviform;  a  more  extensive  shading  between  the  discal  stigmata  and 
surrounding  the  lower  part  of  the  reniform;  the  stigmata  are  them- 
selves principally  outlined  by  this  shade,  ocherous,  with  powdery  dark 
centers,  the  orbicular  elliptical,  a  little  oblique  the  reniform  large, 
emarginate  without;  outer  line  a  double  series  of  points,  the  two  rows 
well  separated;  subterminal  line  edged  within  by  a  black  shade  more 
or  less  distinctly,  in  one  specimen  strongly  so.  Hind  wings  creamy 
white  in  the  mdie,  fuscous  in  the  female,  the  fringes  pale.  Elxpanse, 
32  mm. 

Cotypea. — ^Two  males,  two  females,  No.  14671,  U.S.N.M.,  Misantla, 
Mexico,  January,  1909,  June  and  August,  1910  (R.  Mtlller);  Oaxaca, 
Mexico  (Schaus  collection). 

Very  near  P.  atUar  Guen6e,  but  differing  in  detail,  the  hind  wings  of 
the  male  especially  being  much  paler. 

PBRIOBA  PTROMPRALUS,  iMW  ipeelei. 

Rosy  gray,  with  more  or  less  orange  shading  over  center  of  wing; 
lines  double,  dark,  indistinct,  creniilate,  the  outer  forming  a  series  of 
minute  points  beyond;  orbicular  small,  round,  orange  tinted,  with 
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brown  border  and  concentric  ring;  renifonn  harrow,  containing 
bright  orange  center,  a  white  point  at  its  lower  edge  continued  into  a 
fine  line  and  a  point  at  the  upper  edge;  a  brown  central  crescent;  a 
blackish  shade  follows  the  renifonn  up  to  the  outer  line;  subterminal 
line  black,  waved,  broken  into  a  smes  of  spots,  of  which  the  lower  one 
is  large  and  rounded.  Tfind  wing  blackish  fuscous,  the  fringe  pale. 
Expanse,  28  nun. 

Cotypea. — ^Two  males,  No.  14672,  I7.S.N.M.,  Misantla,  Mexico,  April 
and  November,  1911  (R.  Mailer). 

Genus  MICRATHETIS  Hampson. 

MICRATHXnS  DASARADA  Dntce. 

This  small,  narrow-wix^ged  species  shows  a  tendency  to  local  forms 
in  its  wide  distribution.  The  Mexican  form  shows  in  general  a  light 
straw-colored  ground,  without  marked  olive-brown  shades,  the  outer 
spot  at  the  end  of  the  cell  large  and  round.  Costa  Rican  examples 
before  me  show  marked  olive-brown  shading  within  the  oUique  outer 
line,  especially  in  females,  while  the  discal  dot  is  minute  or  absent. 
In  Brazilian  females  this  tend^icy  is  more  pronounced,  the  purplish 
shading  being  more  uniform  over  the  wing,  the  discal  mark  nearly 
invisible.  Specimens  from  the  GKiianas  are  smaller,  the  dark  shading 
forming  a  band  through  the  center  of  the  wing,  leaving  the' cell  and 
terminal  areas  pale  straw-color.  The  outer  band  is  less  oblique  than 
in  daaarada.  For  this  form  the  varietal  name  dacvla  may  be  sug- 
gested. Cotypes  of  the  form  ddcvla,  No.  14673,  U.S.N.M.,  five  males, 
eight  females,  St.  Jean,  Maroni  River,  French  Guiana;  60  miles  up 
ihe  Maroni  River  (one  female);  Demerara,  British  Ouiana  (one 
female),  all  from  Mr.  Schaus's  collection. 

Genus  MENOPSIMUS  Dyar. 

MBnOPSBCUS  CADUC9S  Dim; 

Menopsimus  caducus  Dtar,  Joum.  N.  Y.  Ent.  Soc.,  vol.  15, 1907,  p.  110. 
Thalpodua^JraetOmea  Suim,  Ann.  N.  Y.  Acad.  Sci.,  vol.  18, 1908,  p.  125. 

This  species  is  not  known  to  extend  its  range  to  Mexico,  but  is 
mentioned  in  this  connection  on  account  of  its  very  similar  f  acies  to 
the  preceding  species  and  to  the  following  new  genus.  I  described 
Menopsimus  as  a  deltoid  genus,  but  according  to  Sir  G.  F.  Hampson's 
tables  it  falls  in  the  Acronyctin®.  The  venation  is  as  follows:  Fore 
wing  with  veins  2  and  3  before  the  angle  of  the  cell,  5  well  above  the 
angle,  6  below  the  upper  angle,  7  curved  to  costa,  8  and  9  stalked,  10 
absent,  11  from  the  cell,  no  accessory  cell;  hind  wing  with  vein  2  well 
before  the  angle  of  the  cell,  3  and  4  stalked,  5  very  weak,  from  the 
middle  of  the  discocellulars  to  an  excavation  in  the  outer  margin,  6 
and  7  stalked,  8  joined  to  the  cell  for  nearly  the  basal  half. 
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The  genus  falls  in  Hampson's  table  ^  with  Nolaaodes  Hampson,  and 
with  the  f oUowingy  the  three  being  easily  separated  by  the  structure 
of  the  palpi. 

HYPENOPSIS,  new  genus. 

Fore  wing  with  veins  2,  3,  and  4  well  separated,  6  arising  shortly 
above  the  angle  of  the  cell,  6  below  the  upper  angle,  7  running  to  the 
outer  margin,  8,  9,  and  10  stalked,  all  running  to  the  costa,  no  acces- 
sory cell,  vein  11  from  the  discal  cell;  hind  wing  with  vein  2  long 
before  the  angle  of  the  cell,  3  and  4  stalked,  5  very  weak,  from  the 
middle  of  the  discocellulars  to  an  excavation  in  the  outer  margin,  6 
and  7  stalked,  8  free  from  the  cell  to  base.  Palpi  with  the  second 
joint  a  long  thick  blade,  twice  as  long  as  the  head,  porrect,  the  third 
joint  long,  very  slender  and  standing  upright. 

TypeF^pedea. — ^The  following  species: 

HYPBNOPSIS  BiACULA  Dnioe. 

Hypenoda  macula  Dbuoe,  Biol.  Cent.*Am.y  Lep.  Het.,  yol.  1, 1891,  p.  441,  pL  86, 
fig.l. 

Described  from  two  specimens  from  Chiriqui,  Panama.  I  have 
before  me  thirteen  from  Jalapa  and  Orizaba,  Mexico,  one  from  S&o 
Paulo,  S.  E.  Brazil,  one  from  Castro,  Parana,  Brazil,  all  from  Mr. 
Schaus's  collection,  and  four  from  La  Puerta  Valley,  near  San  Di^o, 
California,  from  Mr.  G.  H.  Field. 

Genus  HYDROECIA  Duponchel. 

H7DROBCZA  ARNTMAI,  MW  wg^dm. 

Rufous  yellowish,  marked  with  red-brown;  base  of  fore  wing  dark, 
the  subbasal  line  broad,  pale;  inner  line  of  three  brown  arcs,  out- 
wardly oblique;  daviform  a  half  of  a  brown  ringlet  in  a  pale  area; 
orbicular  round,  pale,  its  border  blending  with  the  dark  ground  sur- 
rounding; a  dark  shade-band  across  middle  of  wing,  angled  on  median 
vein,  darker  than  the  general  ground  color;  reniform  pale  with  faint 
dark  concentric  center;  outer  line  single,  crenulate,  excurved  over 
cell,  terminating  the  brown-irrorate  median  area;  a  rounded  brown 
patch  on  costa;  subterminal  line  of  three  long  shallow  arcs,  the  termi- 
nal space  solidly  brown;  fringe  dark.  Hind  wing  reddish  brown,  the 
veins  a  little  darker,  discal  area  somewhat  yellowish  between  the 
veins.    Expanse,  26  mm. 

Type. — Male,  No.  14674,  U.S.N.M.,  Zacualpan,  Mexico,  December, 
1911  (R.  Mtiller). 

1  Cat.  Lep.  Fhal.  Brit.  Mas.,  yoL  9, 1910,  p.  2. 
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Genus  NOCLOA  Smith. 
NOCLOA  PSRIODITA,  new  apeciei. 

Thorax  purple-gray;  vertex  of  head  yellow.  Fore  wing  nearly 
entirely  suffused  with  purple-gray;  two  light  yellow  lunules  below 
the  median^vein,  representing  undulations  of  the  obsolete  inner  line; 
orbicular  and  reniform  large,  but  showing  faintly  by  their  slightly 
lighter,  yellowish  inner  borders;  outer  line  even,  dentate  on  the  veins, 
relieved  only  by  the  broad  following  yellow  area,  irrorated  with  red, 
which  is  cut  by  purple  on  the  veins  and  succeeded  by  the  purple-gray 
margin.  Hind  wing  purplish  fuscous,  a  little  lighter  along  the  veins, 
showing  faintly  a  dark  discal  spot  and  outer  mesial  line.  Expanse, 
30  mm. 

Type. — Female,  No.  14440.  U.S.N.M.,  Tehuacan,  Mexico,  August, 
1911  (R.  Muller). 

Genus  CHALCOPASTA  Hampson. 

CHALCOPASTA  CHALCOCRASPBDON,  SMw  spadM. 

Thorax  purple-brown;  vertex  and  collar  ocherous.  Fore  wing 
purple-brown,  the  basal  and  terminal  spaces  solidly  metallic  bronzy; 
extreme  base  purple;  beyond  it  to  inner  line  bronze;  inner  line  bent 
at  right  angles  in  the  middle,  dark,  single,  not  contrasted;  orbicular 
large,  bronze  filled;  reniform  lost,  only  a  slight  bronzy  discoloration; 
outer  line  outwardly  oblique  from  costa,  bent  at  an  acute  angle,  then 
nearly  straight  to  middle  of  inner  margin,  the  space  beyond  to  fringe 
solidly  bronze,  except  the  costal  triangle;  fringe  purple.  Hind  wing 
pale  fuscous  with  a  broad  lighter  band  beyond  the  middle.  Expanse, 
30  mm. 

Type, — ^Female,  No.  14441,  U.S.N.M.,  Zacualpan,  Mexico,  Septem- 
ber, 1911  (R.  MGUer). 

Snbfbmilsr  JaTLAL.&TRTlNJE:. 

Genus  TARACHIDIA  Hampson. 

TARACHIDIA  HBOHTX,  new  spadM. 

Pure  white;  outer  half  of  fore  wing  brown,  the  line  dividing  the 
colors  straight,  starting  near  middle  of  inner  margin,  ixmning  a  little 
obliquely  outward  almost  to  costa,  then  bent  at  nearly  right  angles 
obliquely  outward,  and  again  angled  and  reaching  costa  just  before  apex. 
Abdomen  and  hind  wing  yellowish  white,  the  wing  faintly  fuscous 
tinted  on  the  margin;  fringe  pale.     Expanse,  20  mm. 

Type.— Female,  No.  14438,  U.S.N.M.,  Cerritos,  San  Luis  Potosi, 
Mexico,  August,  1911  (R.  Mtdler). 
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Genus  EUSTROTIA  HUbner. 

BUSTROTIA  ICOCHXHSIS  SchatM. 

PhoUde»  mochenns  Sohaus,  Trans.  Amer.  Ent.  Soc.,  vol.  30, 1904,  p.  157. 
Micronumodea  mochent%$  Hampson,  Cat.  Lep.  Fhal.  Brit.  Mua.,  vol.  8, 1900,  p.  565. 
Manodea  oamda  Dyab,  Proc.  U.  S.  Nat.  Hub.,  vol.  43, 1912,  p.  64. 

Having  found  a  number  of  q>ecimens  of  this  species  in  the  Schaus 
collection,  and  haying  recently  received  others  from  Mr.  MtUler,  I 
have  been  able  to  examine  carefully  the  venation.  There  are  two 
important  errors  in  Hampson's  figure,  namely,  that  vdn  5  of  the  hind 
wing  is  really  strong  and  distinct,  not  weak,  as  there  shown,  and  there 
is  a  small  accessory  cell  present  on  the  f(»:e  wing,  joining  vein  10  to 
the  stalk  of  veins  7  to  9.  The  correction  of  these  matters  will  place 
the  species  in  the  Erastriinso  and  in  the  genus  Eustro&a.  The  iq>ecies 
is  not  very  similar  to  the  other  species  of  Evstrotiaf  but  I  do  not 
detect  any  characters  for  generic  separation.  It  will  fall  in  the  sec- 
tion with  E.  chaza  Druce  by  the  long  third  joint  of  the  palpi. 


SUSTROTIA  PULMONA,  ne 

Photedet  pulmona  Schaus,  MS. 

Dark  reddish  gray;  fore  wing  with  distinct  black  meaial  band, 
angled  a  little  centrally;  a  black  dot  in  the  cell  and  lunule  at  «id  of 
cell;  lines  slender,  black,  the  inner  angled  outwardly  in  the  middle, 
the  outer  angularly  excurved,  neither  conspicuous,  the  outer  with 
little  light  specks  along  its  course;  a  row  of  many  black  strigad  along 
the  costa;  a  fine  crenulate  terminal  black  line,  with  light  specks  in  the 
excavations.  Hind  wing  blackish  to  nearly  black,  with  an  outer 
mesial  lighter  line  and  a  faint  inner  darker  one,  the  fringe  reddish, 
with  terminal  line  as  on  fore  wing.    Expanse,  27  mm. 

Cotypea. — Male  and  female.  No.  14675,  U.S.N.M.,  selected  from  a 
series,  Jalapa,  Mexico  (Schaus  collection). 

The  palpi  have  the  third  joint  long  as  in  Z.  mochensis  Schaus,  to 
which  the  present  species  is  allied. 

Genus  DIASTEMA  Guen^e. 
DIASTEMA  PANTSLBS,  new  spadM. 

Qray,  with  a  very  slight  rosy  tint;  base  light,  but  a  blackish  shading 
on  the  costal  half  of  the  extra-basal  space;  inner  line  dark,  arcuate, 
confused  by  the  stigmata,  the  claviform  and  orbicular  forming  pale 
ellipses  beyond  it  and  small  pale  segments  within;  these  marks  pro- 
ject into  a  deep  black  shade  that  nms  from  the  costa  a  little  obliquely 
and  stops  at  the  claviform;  reniform  large,  elliptical,  a  narrow  black 
ring  filled  by  the  groimd  color  with  an  inner  brownish  concentric  line, 
the  black  rim  fused  to  the  median  shade;  outer  line  blackish,  crenu- 
late, fine  and  faint;  subterminal  line  twice  angled  above  and  edged 
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within  by  a  deep  black  shade,  incurved  below  at  submedian  and  with- 
out the  Uaek  ^ade;  three  black  streaks  aboye  across  the  terminal 
space;  a  row  of  black  terminal  dashes  in  a  light  line.  Hind  wing 
brownish  gray,  streaked  with  blackish  on  the  veins  on  the  lower  half; 
a  terminal  fuscous  line.    Expanse,  30  mm. 

Typ^.— Female,  No.  14439,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1911  (R.  Mailer). 

Genus  EUTELIA  HUbner. 
BUTBUA  AMATRO,  mm  spadM. 

light  reddish,  area  between  veins  1  and  2  and  at  apex  slaty  gray; 
a  brown  half-band  at  basal  third  of  inner  margin,  edged  by  a  whitish 
line,  which  shows  most  distinctly  in  an  arc  between  veins  1  and  2, 
limiting  the  gray  area;  a  reversed  white  arc  beyond,  the  gray  shade 
running  upward  submarginally;  terminal  area  narrowly  red-brown 
below,  widening  above  the  bend  in  outer  margin,  limited  by  a  white 
arc  which  joins  an  oblique  line  running  to  costa;  gray  apex  cut  off 
by  a  whitish  line;  discal  mark  pale,  Ixmate,  clouded.  Hind  wing 
white;  a  broad  outer  black  band,  shading  to  red  on  the  margin. 
Rxpanse,  32  mm. 

Type. — ^Female,  No.  15227,  U.S.N.M.,  Iguala,  Guerrero,  Mexico, 
June,  1906  (W.  Schaus). 

Snbfbixiily  OAJrOOJLlulN JEU 

Genus  CELIPTERA  Guen^e. 
CSUPTBRA  SDBSUFDLA,  mm  spadM. 

Fore  wing  soft  gray,  slightly  violaceous  in  tone;  inner  line  shaded 
black,  coarsely  angulated,  upright;  discal  mark  narrow,  curved; 
outer  line  crenulate,  with  whitish  specks  in  the  imdulations,  shaded, 
a  large  cloud  opposite  the  cell  and  one  on  submedian;  the  line  is 
marked  on  costa,  then  slender,  excurved  over  cell;  subterminal  line 
a  row  of  black  dots;  a  terminal  row  of  short  dashes.  Hind  wing  red- 
dish gray,  with  terminal  short  black  dashes.    Expanse,  36  mm. 

Type.— Male,  No.  14498,  U.S.N.M.,  Cerritos,  San  Luis  Potosi,  Mex- 
ico, August,  1911  (R.  MfUler). 

Genus  ZALE  HUbner. 
ZALS  RHIOODORA,  new  spadM. 

Dark  brown,  smooth  and  uniform,  without  contrasts;  basal  space 
of  fore  wing  darkly  mottled,  obscurely  strigose  with  black,  its  outer 
edge  sharply  and  roundedly  limited  from  inner  third  of  costa  to  near 
base  of  inner  margin;  no  limiting  line,  but  a  slight  following  light 
purplish  shade;  costa  with  narrow  pale  streaks;  reniform  scarcely 
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darker  than  the  ground,  moderate,  narrowly  white-edged  without; 
outer  line  black,  slender,  tremulous,  obscure,  excurved  centrally,  with 
a  small  black  spot  within  above  vein  4,  narrowly  white-marked  on 
costa;  subterminal  line  distinct,  outcurved  in  the  middle,  forming  two 
inward  arcs,  limiting  the  dark  median  space,  but  scarcely  itself  a  line; 
black  shadings  from  the  projection  to  the  outer  margin,  completing 
the  lower  arc  and  cutting  off  a  lunate  space  aroimd  tomus,  which  is 
purplish  shaded  and  marked  with  a  small  white  spot  in  the  submedian 
space;  margin  crenulate.  Hind  wing  colored  like  the  fore  wing,  with 
many  fine  wavy  transverse  blackish  lines;  submarginal  line  curved, 
cutting  off  a  broad  lunate  space  on  the  margin,  itself  brown,  double, 
the  marginal  space  lightened  with  purplish.  In  the  female  the  light 
purplish  shades  are  absent,  their  places  being  taken  by  blackish  shades 
bordering  the  lunate  areas.    Expanse,  45  mm. 

Cotypea. — ^Three  males,  three  females,  No.  14516,  U.S.N.M.,  Mi- 
santla,  Mexico,  January  and  September,  1911  (R.  MOller). 

Sab&zxiUsr  NOOTTJINAJBl. 
Genus  CAMPOMETRA  Guen^e. 

CAMPOMBTRA  DI8TILLA.  new  spadM. 

Thorax  dark,  blackish,  the  disk  intermixed  with  white  scales,  the 
collar  brownish  in  front.  Fore  wing  with  the  ground  color  gray, 
with  a  slight  olivaceous  tint,  overspread  with  blackish  shades;  base 
darkly  shaded,  the  subbasal  line  black,  fine,  dentate,  relieved  by  nar- 
row lighter  shades;  inner  line  similar,  the  ground  color  appearing  on 
both  sides  of  it;  orbicular  a  black  dot;  mesial  line  black,  irregular, 
shaded  toward  base  and  with  an  outward  duplication,  which  is  dis- 
tinctly present  on  the  right  wing  of  the  specimen  and  not  on  the 
other;  reniform  marked  by  a  white  speck  on  each  of  the  four  comers, 
the  two  outer  ones  joined  by  a  white  lunule;  a  blackish  rounded 
patch  on  costa  above,  marked  with  white  before  and  behind,  the  outer 
followed  by  blackish  and  another  white  streak;  other  line  slender, 
black,  dentate,  followed  by  a  bluish-black  dentate  shadd;  a  light 
shade  of  the  ground  color  through  middle  of  wing;  subterminal  line 
dentate,  black,  with  an  outward  shaded  duplication;  a  row  of  black 
dashes  close  to  the  margin  preceded  by  white  specks;  a  terminal 
wavy  black  line  followed  by  white  specks  at  the  base  of  the  fringe. 
Hind  wing  blackish,  solidly  black  on  costal  third  with  a  bronzy 
luster;  several  series  of  black  and  gray  specks  over  the  disk;  a  black 
dentate  subterminal  line  with  outward  duplication,  not  crossing 
costal  third;  terminal  markings  as  on  fore  wing.    Expanse,  48  mm. 

Type. — ^Female,  No.  14436,  U.S.N.M.,  Misantla,  Mexico,  August, 
1911  (R.  Mtdler). 
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Genus  MATIGRAMMA  Grote. 
BfATIORAMMA  P8BOMAPTKRTZ,  SMw  spadM. 

Soft  bluish  graj;  dark  in  tone;  lines  blackish,  wavy,  not  contrasted, 
forming  about  ten  dark  specks  along  the  costa;  inner  and  median 
lines  slender,  waved;  a  dot  toward  base  of  cell;  reniform  a  large, 
kidney-shaped  pale  area;  outer  line  a  little  more  distinct  than  the 
others,  ed^ng  ike  pale  reniform,  broken  below  but  joined  by  a  line 
from  costa  within  reniform;  three  wavy  lines  between  reniform  and 
margin,  the  inner  one  shaded  and  forming  an  enlargement  below 
vein  2;  a  waved  terminal  dark  line;  fringe  crossed  by  light  streaks. 
Hind  wing  of  the  same  color  as  fore  wing,  crossed  by  seven  indistinct 
waved  dark  lines,  the  subterminal  one  a  little  the  most  distinct  and 
well  scalloped;  fringe  as  on  fore  wing.    Expanse,  32  mm. 

Type. — Female,  No.  14437,  U.S.N.M.,  Cerritos,  San  Luis  Potosi, 
Mexico,  August,  1911  (R.  Mtiller). 

Genus  PROTHYMIA  HUbner. 

PROTHYMIA  CATAPLEXIS,  new  spadM. 

Yellow;  vertex,  sides  of  front  and  bases  of  patagia  crimson.  Fore 
wing  yellow;  costa  crimson  on  basal  half,  the  crimson  band  notched 
beneath;  outer  half  of  wing  crimsom,  the  inner  border  obUque  and  a 
little  irr^ular,  the  crimson  area  inclosing  a  yellow  triangular  area  on 
inner  margin.  Hind  wing  fuscous  tinged.  Beneath,  fore  wing  dark 
gray,  crimson  tinged  toward  apex.  Hind  wing  whitish.  Expanse, 
19  mm.. 

Type. — Female,  No.  14517,  U.S.N.M.,  Sierra  de  Guerrero,  Mexico, 
October,  1911  (R.  Mtiller). 

Genus  PLEONECTYPTERA  Grote. 
PLBONBCTYPTBRA  lONIUlfBA,  new  i 


Fore  wing  dark  violeceous  gray,  the  two  lines  nearly  straight, 
parallel,  dark,  shaded  with  coppery  red,  the  outer  with  a  following 
pale  border  in  which  the  red  tint  prevails;  reniform  outlined  in  dark 
faintly;  subterminal  space  darker,  purplish,  irregularly  limited  out- 
wardly by  the  paler  marginal  area;  narrow  dark  terminal  dashes. 
Hind  wing  lighter  than  fore  wing,  but  of  the  same  geAeral  tone; 
traces  of  a  mesial  darker  line.    Expanse,  25  mm. 

Type. — Female,  No.  14547,  U.S.N.M.,  Tehuacan,  Mexico,  August, 
1910  (R.  MOUer). 

Genus  PANGRAPTA  HUbner. 

The  following  species  are  placed  provisionally  in  this  genus.  The 
specimens  are  all  females. 
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PANORAPTA  ALOPOPIS.  new  tpeckt. 

Dark  lilacine  brown;  reniform  elliptical,  with  a  white  crescent  on  the 
inner  border,  a  minute  white  dot  at  upper  and  lower  edges,  a  dark- 
red  stain  and  white  specks  in  the  center;  inner  line  coarsely  dentate, 
broken,  blackish,  followed  by  the  black  punctiform  orbicular;  outer 
line  white  at  its  inception  on  costa,  then  blackish,  dentate,  out- 
curved  over  ceQ;  a  following  dusky  shade  above;  subtenninal  line 
faint,  dark,  clouded  with  blackish  on  costal  fourth;  a  row  of  minute 
terminal  black  dots.  Hind  wing  of  the  same  color  as  fore  wing  and 
similar  pattern;  a  large  rust-red  discal  stain;  mesial  line  blackish, 
dentate;  subtenninal  line  whitish,  obscxure;  terminal  dots  as  on  fore 
wing.    Expanse,  23  mm. 

Type. — ^Female,  No.  14495,  U.S.NJfcf.,  Misantla,  Mexico,  August, 
1911  (R.  Mtiller). 

PAHORAFTA  HBRBITBCTA,  iMfW  spadM. 

Fore  wing  with  a  rounded  projection  at  the  middle  of  the  outer 
margin;  lilacine  gray;  two  black  specks  near  base  for  subbasal  line; 
inner  line  coarsely  wavy,  pale,  brokenly  edged  with  black;  orbicular 
round,  small,  green;. median  shade  with  a  brown-black  triangle  on 
costa,  thence  continued  faintly  across  wing;  reniform  brown-filled, 
stained  with  green;  outer  line  whitish,  narrow,  distinct,  not  waved, 
excurved  over  cell,  relieved  on  a  dark  groimd;  a  large  brown-black 
costo-subapical  triangular  patch  with  green  below,  between  it  and 
the  subtenninal  line;  subtenninal  line  obscure,  pale;  a  row  of  minute 
terminal  dots;  a  larger  spot  below  the  marginal  angle.  Hind  wing 
with  a  small  point  on  the  middle  of  the  margin;  gray,  like  the  fore 
wing;  a  large  green  stain  on  the  middle  of  the  inner  margin  between 
the  faint  mesial  and  outer  lines.    Expanse,  19-21  mm. 

Coiypea. — ^Two  females.  No.  14496,  U.S.N.M.,  Misantla,  Mexico, 
September,  1911  (R.  Mtdler);  Orizaba,  Mexico  (Schaus  collection). 

Genus  GLYMPIS  Walker. 

OLTBCPIS  PHOSMXCIMGN.  newipoclBs. 

Rufous-brown;  fore  wing  with  two  straight  light  ocherous  lines;  a 
small  spot  in  cell  and  one  at  end  darker  brown;  a  subtenninal  row  of 
brown  specks  situated  in  a  light  Une,  which  in  some  specimens  is 
more  distinct  than  the  specks;  area  between  the  outer  line  and  sub- 
terminal  specks  sometimes  darker  than  the  rest  of  the  wing.  Hind 
wing  of  the  male  sli^tly  tinged  with  rufous  outwardly,  the  long 
pencil  in  a  fold  along  anal  margin  black.  In  the  female  the  hind 
wing  is  strongly  tinged  with  bright  rufous  outwardly.  Expanse, 
26-27  mm. 

Ootypes. — ^No.  14676,  U.S.N.M.,  male,  Cuemavaca,  Mexico  (Schaus 
collection);  female,  Zacualpan,  Mexico,  December,  1911  (R.  MQller); 
two  females,  Cuemavaca,  Mexico  (Schaus  collection). 
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Family  NOTODONTEDiE. 

Genus  DASYLOPHIA  Packard. 

DA8TXOPHIA  RUVirillCTA,  mm  ■pacing 

Male. — Thorax  reddish  brown;  collar  dayey  yellow.  Fore  wing 
bright  reddish  brown,  the  color  extending  below  veia  2  to  the  tomus, 
but  a  little  lighter  at  base  and  defined  by  a  faint  curved  dark  line  near 
middle  of  wing;  this  line  seems  to  be  incised  at  median  vein  and  to  run 
obliquely  across  median  space  to  near  base  of  wing,  but  is  veiy  faintly 
relieved;  apex  broadly  blackish  shaded,  the  veins  black-lined,  with 
dark  gray  streaks  between  them,  separated  from  the  veins  by  pale 
ocherous  lines;  a  series  of  oblique  black  streaks  on  the  margin,  the  two 
between  veins  2  to  4,  more  distinct,  more  inwardly  placed,  and  with 
ocherous  crescents.  Hind  wing  soiled  white,  the  veins  touched  with 
gray  outwardly  and  a  gray  shade  at  anal  angle.    Expanse,  40  mm. 

Female. — Ground  color  of  wing  more  ocherous,  with  less  red  tint 
than  in  the  male;  basal  area  ocherous,  rounded  without;  incised  on 
median  vein  and  powdered  with  dark  scales,  especially  toward  the 
base;  outer  area  shad^  with  dark  brown,  the  cloudings  forming  two 
ill-defined  oblique  bands,  the  apex  wholly  dark;  veins  black-lined 
beyond  the  cell;  terminal  markings  faint,  only  the  pale  crescents 
between  veins  2  to  4  showing.  Hind  wing  soiled  white,  a  terminal 
brown  line,  the  fringe  a  little  brown  shaded.    Expanse,  46-51  mm. 

Cotypes. — Two  males,  two  females,  No.  14466,  U.S.NJy(.,  Orizaba, 
Mexico,  September,  1911  (R.  Mtdler);  Cordobif,  Mexico,  December 
26-28,  1907  (F,  Knab);  May,1906  (W.  Schaus). 

The  species  has  the  wings  unusually  long  and  narrow;  the  haii^ 
wfaork  at  the  bases  of  the  antenn»  are  short  and  do  not  become  conflu- 
ent to  form  the  high  vertical  tuft  characteristic  of  the  genus. 

The  specimens  show  some  individual  diversity.  The  male  from 
Orizaba  is  described  above.  The  male  from  Cordoba  is  much  less  dis^ 
tinctly  marked.  Its  color  is  the  same,  but  the  dark  apical  shading  is 
much  less  noticeable.  Of  the  females,  the  one  collected  by  Mr.  Eiiab 
I  consider  typical.  The  other  is  a  little  larger  and  darker,  with  the 
shadings  heavy  and  extensive,  crossing  the  basal  light  space  and 
almost  whoUy  obscuring  the  submarginal  lunate  marks. 

CALOMATHETES,  new  genus. 

Fore  wing  with  a  tuft  of  scales  on  inner  margin  and  one  before  anal 
angle;  outer  margin  crenulate;  no  areole;  veins  8-10  stalked;  antennsB 
of  male  lengthily  bipectinated  to  the  tip. 

Typ&^pedes. — ^Ihe  following  species: 

CAUnfATHRBS  HAIMAPHnXA,  mm  ^llill. 

Fore  wing  jrellowish  brown,  broadly  shaded  with  purplish  beyond 
the  outer  line;  a  few  black  specks  and  streaks  near  the  base;  inner 
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line  composed  of  a  series  of  elongate  black  dots  in  three  irregular  rows, 
curving  across  the  wing,  forming  a  slender  line  above  the  tooth  on 
inner  margin;  the  basal  space  has  a  slight  purplish  washing;  mesial 
space  lighter,  especially  just  before  the  outer  line,  a  little  diversified 
with  brownish  lines,  a  trace  of  reniform  mark  and  a  black  streak  on 
discal  fold ;  outer  line  double,  composed  of  two.series  of  black  crescents 
alternating  with  whitish  ones,  obliquely  from  before  the  outer  tooth 
on  inner  margin  to  costa  before  apex;  traces  of  a  subterminal  line  in 
the  purplish  mai^inal  shading,  which  expires  at  apex;  veins  dark-lined 
at  the  margin;  a  row  of  piuple-white  spots  in  the  projections  of  the 
fringe.  Hind  wing  fuscous  shaded,  the  veins  darker,  the  fringe  con- 
trastingly pale.    Expanse,  42  mm. 

Type. — One  male,  No.  14465,  U.SJf  Ji.,  Tehuacan,  Mexico,  Sep- 
tember, 1911  (R.  Mtiller). 

Genus  PSILOCRON  Felder. 
PSILOCRON  APHRBTHB8A.  new  epwlii. 

Thorax  gray,  intermixed  with  olive;  abdomen  blackish  dorsally, 
except  the  last  segment,  which  is  pale  gray.  Fore  wing  pale  gray, 
almost  whitish  at  base  and  along  basal  half  of  cbsta,  shaded  with  olive 
toward  apex  (faded  to  brownish  in  the  specimen);  base  narrowly 
olive  gray;  lines  olive  gray,  double,  the  inner  broken  and  obsolescent 
across  cell,  distinct  below,  with  a  strong  inward  projection  on  sub- 
median  fold;  a  small  olive  mark  in  center  of  cell  and  a  larger  one  at 
the  end,  both  lunate;  outer  line  faint  costally,  geminate,  crenulate, 
slightly  excurved  ovA*  cell,  followed  by  a  row  of  olive^ay  spots;  sub- 
terminal  line  whitish,  irregular,  not  contrasted;  veins  terminally 
dark-lined.  Hind  wing  grayish,  the  disk  translucent,  costa  whitish 
with  two  gray  bars;  termen  blackish,  fringe  whitish,  inner  margin 
broadly  shaded  with  blackish  except  at  tomus.    Expanse,  50  mm. 

Type. — ^Male,  No.  15228,  U.S.N.M.,  Misantla,  Vera  Cruz,  Mexico, 
March,  1912  (R.  Mtkller). 

The  species  looks  like  a  Heteroeampa,  allied  to  H.  airax  Schaus  and 
H.  dolorosa  Schaus. 

Genus  FARIOIA  Sohaus. 

WASJOIA  MALOBfSN,  atw  ipeelM. 

Female. — Ground  color  light  gray  with  a  cameous  tint,  powdered 
with  blackish  and  marked  with  powderings  and  patches  of  metallic 
green;  ordinary  lines  blackish,  geminate,  obscured  by  shadings;  a 
subterminal  row  of  partly  confluent  black  dashes;  a  broken  black  bar 
along  submedian  fold  from  base  to  outer  line;  a  black  shading  occu- 
pying the  inner  half  of  median  space,  covering  add  partly  obscuring 
the  inner  line;  discal  mark  narrow,  black-outlined;  a  narrow  deep 
black  shade  covering  and  filling  the  outer  line.  Hind  wing  brown, 
not  quite  uniformly  colored.    ExpansCy  50-52  mm. 
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CWypw.— Two  femaleB,  No.  16229,  U.S.N.M.,  Cordoba,  Mexico, 
May,  1906  (W.  Schaus);  MisaQtla,  Mexico,  May,  1912  (R.  Mtkller). 

The  following  table  will  separate  the  five  species  of  Fa/rigid  known 
to  occur  in  Mexico: 

Sexes  dimorphic;  antezmsB  of  female  bipectinate;  male  with  raised  whitish  discal 

mark rruyrUana  Druce. 

Sexes  monomorphic;  antexmee  of  female  simple;  male  with  discal  mark,  if  present, 
dark. 
A  black  shade  from  base  of  fore  wing  below  cell  bordering  the  subterminal  line, 

hydriama  Schaus. 
Black  shade  over  median  space  in  lower  half  of  cell  to  inner  maigin,  not  crossing 

outer  line magmplaga  Schaus. 

No  broad  black  shades.     • 

Outer  line,  inner  half  of  median  space  and  submedian  streak  narrowly  black 

shaded vfialomen  Dyar. 

No  black  linings  except  the  ordinary  markings vecina  Schaus. 

It  seems  possible  that  the  four  forms  hydriana,  magnvplaga^  maiomenf 
and  vecina  may  prove  to  belong  to  one  variable  species  since  they 
differ  only  in  the  black  shadings  and  not  in  pattern. 

Family  GEOMETRIDiE. 

Genus  OENOTRUS  Druce. 

OBNOTRUS  MBIANODORA,  new  spadM. 

Black;  collar,  patagia,  orbits,  palpi  and  fore  coxsb,  orange;  wings 
black;  the  tip  of  fore  wing  white  and  on  fringe  at  apex.  Beneath  as 
above,  the  apex  of  fore  wing  and  the  hind  wing  leaden  black,  with  the 
veins  deep  black.    Expanse,  28  mm. 

Type. — One  male,  No.  14301,  U.S.N.M.,  Sierra  deOuerrero,  Mexico, 
June,  1910  (R.  MGller). 

OBNOTRUS  BIPRNlllS,  new  spedee. 

Black;  vertex  and  disk  of  thorax  orange  yellow;  a  large  patch  of 
this  color  on  fore  coxa;  wings  black,  the  extreme  base  of  forewing 
orange  red,  the  color  extending  out  farther  on  costa  and  inner  mar- 
gin. The  forewing  is  more  brownish  black  than  the  hind  wing; 
beneath  both  wings  bluish  black.    Expanse,  34  mm. 

Type. — One  male.  No.  14302,  U.SJf.M.,  Sierra  de  Guerrero,  Mexico, 
June,  1910  (R.  Miiller). 

The  forewings  are  longer  and  more  drawn  out  than  usual. 

Genus  HYDRIOMENE  Hubner. 

BTDSIOIfXNB  P0T08IATA,  m 


Palpi  short,  upturned,  reaching  the  middle  of  the  front.    Forewing 
fuscous,  a  little  washed  with  whitish  from  the  cell  to  before  apex; 
an  irregular  black  line  from  the  origin  of  vein  2,  continued  by  a  black 
e9077*t— ProcJ^.M.voL44— 13 20 
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shade  to  apex;  a  black  mark  beyond  middle  of  hmer  margin;  indi* 
cations  of  transverse  lines  across  the  wing,  apparently  numerous  and 
double  but  scarcely  legible;  veins  black-lined  close  to  the  mai^;in. 
BSnd  wing  uniform  brownish  fuscous.    Expanse,  24  mm. 

Type. — One  female,  No.  14459,  U.S.N.M.,  Ceiritos,  San  Luis 
Potosi,  Mexico,  August,  1911  (R.  Mtiller). 

BTORIOIfXNB  OHSTTARIA,  new  spadM. 

Forewing  rather  pointed  at  apex,  dark  gray,  the  markings  indis- 
tinct; lines  slender,  blackish,  coarsely  waved,  about  five  traceable, 
one  forming  an  arc  at  end  of  cell  distinct,  black;  ground  color  alter- 
nately lighter  and  darker  between  the  lines,  the  broadest  light  areas 
at  base  and  through  middle  of  wing.  Hind  wings  light  gray,  uniform. 
Expanse,  26  mm. 

Type. — ^Male,  No.  14677,  U.S.N.M.,  Zacualpan,  Mexico,  December, 
Mil  (R.  MQller). 

Genus  CATOCLOTHIS  Hulst. 
CATocLorms  otbotopomparia,  m 


Fore  wing  with  the  costal  half  dark  gray,  crossed  by  four  broad 
bands  of  paler  gray  of  equal  width  with  the  dark  portions;  ordinary 
lines  lost;  rather  niunerous  short  black  streaks  centrally,  the  median 
vein  narrowly  lined  with  black  scales;  the  light  bands  are  sometimes 
rufous  tinted,  the  rufous  in  the  cell  occasionally  crossing  the  middle 
band  and  forming  a  long  rufous  area;  inner  half  of  wing  and  all  of 
hind  wing  smooth  silky  light  gray  without  markings.  There  is  a 
little  black  scaling  along  inner  margin  of  fore  wings.  Body  parts 
dark  gray.    Ei^anse,  35  mm. 

Coiypes. — Five  males,  four  females.  No.  14518,  U.S.N.M.,  Popoca- 
tepetl Park,  Mexico,  8,000  feet,  June,  1906  (W.  Schaus). 

Genus  CAMBOGIA  Guen^e. 

CAMBOOIA  AOROICA,  M 


Ground  color  light  greenish  yellow,  marked  with  purplish  rose- 
colored  bands;  a  broad  stripe  idong  costa,  salmon  tinted  on  costal 
edge,  widened  to  outer  band,  then  abruptly  narrowed;  inner  band 
ciurved,  the  edges  dark  purplish;  outer  band  similar,  its  outer  edge 
crenulate;  submai^inal  band  narrower  and  more  uniform;  a  short 
slender  line  across  apex.  Hind  wing  with  a  band  close  to  base;  a 
wide  median  space  of  the  ground  color;  outer  and  submarginal  bands 
joined  at  costa,  then  narrowly  separated,  eadi  broad  and  with  darker 
piurplish  edges.  Outer  margin  angled  in  the  middle.  Expanse, 
20  mm.  ^~- 
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Type. — ^Male,  No.  14678,  U.S.N.M.,  Orizaba,  Mexico,  November, 
1911  (R.  MtiUer). 

CAMBOOIA  OFBRBULA,  new  spadM. 

Fore  wing  oyerspread  with  purple,  the  costa  irregularly  light  salmon 
color,  with  a  rounded  area  of  this  color  inclosing  the  discal  dot; 
termen  yellow,  the  purple  color  produced  in  the  ndddle;  lines  darker, 
faint,  narrow  and  crenulate,  an  outer  and  subterminal  visible.  Hind 
wing  purple  on  basal  third;  outer  part  yellow,  with  outer  and  sub- 
marginal  faint  crenulate  reddish  lines,  which  join  to  form  a  blotch 
near  inner  margin;  also  traces  of  a  mesial  line  in  some  specimens. 
Elxpanse,  20  mm. 

Catypea. — Four  specimens,  No.  14679,  U.SJi'.M.,  Orizaba,  Mexico, 
September,  1911  (R.  MOller);  Orizaba,  Mexico  (Schaus  collection); 
Jalapa,  Mexico  (Schaus  collection),  and  one  without  locality  (Sohaus 
collection). 

The  specimen  from  Jalapa  is  one  of  the  types  of  Eois  nandina 
Druce,^  but  the  Costa  Rican  and  Guatemalan  specimens  are  of 
another  species,  to  which  I  would  restrict  Druce's  name. 

CAMBOOIA  SARIA,  SMw  tpwlll. 

Roseate  purple;  fore  wing  with  the  margin  yellow,  incised  in  the 
middle,  the  purple  basal  area  crossed  by  five  more  yellowish  bands, 
all  finedy  waved;  discal  dot  small,  black.  Hind  wing  similar,  the 
yellow  margin  lees  distinctly  incised  by  purple  in  the  middle,  the 
purple  field  with  lees  lines,  being  a  subbasal  deirk  one  and  two  outer 
orange-red  ones.  Vertex  and  shaft  of  antennsd  white.  Expanse, 
18  mm. 

Type. — One  female,  No.  14303,  U.S.N.M.,  Orizaba,  Mexico,  Novem- 
ber, 1910  (R.  MtUler). 

Genus  TEPHROCLYSTIA  HUbner. 

TSPHROCLTSTIA  OLAUCOTIIf  OTA,  nt 


Dark  gray,  the  wings  with  a  mossy  green  tint  over  the  inner  half 
of  fore  wing  and  all  of  hind  wing;  fore  wing  with  a  small  dark  sharply 
limited  basal  area;  lines  numerous,  indistinct,  but  marked  in  their 
inceptions  on  costa,  about  eight  lines  thus  shown,  the  subterminal 
most  distinctly  crossing  the  wing  and  narrowly  limited  outwardly  by 
whitish;  discal  mark  round,  dark;  narrow  black  terminal  line,  den- 
tate on  the  veins.  Hind  wing  with  the  base  dull  whitish;  two  faint 
dark  lines  across  before  the  discal  dot;  three  beyond,  the  outer  sub- 
macular  and  followed  narrowly  by  whitish  in  the  dark  glaucous  mar- 
gin.   Expanse,  20  mm. 

Type. — One  female.  No.  14450,  U.S.N.M.,  Orizaba,  Mexico,  August, 
1911  (R.  MtiUer). 

>  Biol.  Cent.-A2n.,  Lep.  Het.,  vol.  2,  p.  110. 
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TBPHROCLTSTIA  MOLUARIA,  ne 

Dark  gray,  smooth  and  even,  only  the  black  discal  dot  relieyed; 
a  faint  whitish  spot  above  tomus;  outer  line  indicated  by  a  black 
strigose  shading;  a  similar  row  of  subterminal  markings.  Hind  wing 
whitish,  grayer  along  ixmet  margin;  a  faint  discal  dot  and  segment 
of  mesial  band  near  inner  margin.    Expanse,  18  mm. 

7Vp«.— Female,  No.  14451,  U.S.N.M.,  Misantla,  Mexico,  Septem- 
ber, 1911  (R.  MtiUer). 

Genus  MELEABA  AValker. 
MSLBABA  URAinA,  new  ffodM. 

White;  fore  wing  with  long  transverse  black  strigSB,  some  of  the 
basal  ones  crossing  the  wii^  completely;  a  straight  median  trans- 
verse brown  shaded  line  and  another  at  outer  third,  the  pair  oon- 
verging  toward  inner  margin;  terminal  strigso  shorter,  though  in  part 
coisfluent  into  long  lines.  Hind  wing  with  an  emargination  above 
middle  of  outer  margin,  below  which  is  an  orange  patch  containing 
two  or  three  Uack  dots;  a  brown  line  from  middle  of  costa  runs  out- 
ward nearly  to  the  orange  patch,  then  bends  roundedly  at  right 
angles  to  inner  margin;  brown  mesial  streaks  to  the  transverse  line; 
a  niunber  of  long  black  strigsd  on  apical  area;  a  fine  terminal  black 
line.    Expanse,  21  mm. 

Cotypes. — ^Male  and  female.  No.  14680,  U.S.N.M.,  Popocatepetl 
Park,  Mexico,  9,500  to  11,500  feet,  June,  1906  (W.  Schaus). 

MBLABA  ANTITHBTBS,  new  species. 

Forewing  densely  irrorated  with  brown  over  an  ocherous  ground, 
leaving  two  broad  white,  lines  and  a  discal  dot;  inner  line  oUique 
from  inner  fourth  of  costa  to  middle  of  inner  mai^gin,  slightly  swollen 
centrally  and  excurved  below;  outer  line  from  outer  fourth  of  costa 
to  tomus,  its  lower  half  slightly  arcuated  inward;  discal  dot  small, 
narrow;  a  pale  shading  runs  from  apex  downward  to  about  mid- 
dle of  wing  subterminally,  beyond  which  the  brown  shadings  are 
darker.  Hind  wing  with  an  emargination  above  middle  of  outer 
margin,  below  which  is  an  orange  patch  containing  two  black  dots; 
general  surface  white,  but  with  a  dark  shading  from  the  brown 
striged  below  showing  through;  a  faint  brown  mesial  line,  bent  at 
right  angles;  a  shaded  brown  terminal  line;  a  diffuse  subtemunal 
one,  running  inside  of  the  orange  patch.    Expanse,  21  nmi. 

Cotypes. — Male  and  female.  No.  14681,  U.S.N.M.,  Popocatepetl 
Park,  Mexico,  9,500  to  11,500  feet,  June,  1906  (W.  Schaus). 
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Genus  TACHYPHYLE  Butler. 
TACHTPHTLB  AOANAPLA*  SMw  spadM. 

Rather  dark  green;  vertex  of  head  white;  on  forewing  a  straight 
white  line  from  costa  before  apex  to  outer  third  of  inner  margin;  a 
black  point  at  apex  and  a  discal  point.  Hind  wing  with  the  white 
line  a  Uttle  broader,  mesial,  straight,  with  a  faint  darker  inward  edg- 
ing; a  black  discal  point.    Expanse,  30  mm. 

Type. — One  female,  No.  14455,  U.S.N.M.,  Misantla,  Mexico,  Sep- 
tember, 1911  (R.  Mttller). 

Genus  ANISODES  Guen^e. 

ANISODBS  POUOTARIA,  ntw  i 


Light  gray,  finely  dark-irrorate  on  a  pale  gray  ground;  lines  slender, 
blackish,  denticulate;  inner  line  angled  subcostally;  discal  dot 
white,  small;  mesial  line  finely  denticulate,  oblique;  outw  line  dotted 
at  the  ends  of  the  denticulations,  not  as  strong  as  the  mesial  line; 
terminal  line  slender,  broken  by  white  dots  between  the  veins.  Hind 
wing  similar,  the  inner  line  absent;  discal  dot  in  a  black  ringlet. 
Expanse,  28  mm. 

Cotypes. — 8  specimens,  No.  14519,  U.S.N.M.,  Tehuacan,  Mexico, 
June,  1910;  June,  August,  September,  1911  (R.  Mtlller). 

Genus  OENOCHARIS  Hulst. 
CJBNOCHARIS  GUDEN,  new  spadM. 

Smooth  powdery  gray,  shining  silky,  almost  unmarked;  inner 
line  slender,  dark,  faint,  angled  subcostally;  outer  line  denticulate, 
followed  by  a  whitish  shade  in  the  cusps.  Hind  wing  similarly  col- 
ored, scarcely  lighter;  a  few  dark  scales  above  tomus.  Expanse, 
21  mm. 

Cotypes. — ^Males,  No.  14520,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1911  (R.  Miiller);  Sierra  de  Guerrero,  Mexico,  October,  1911 
(R.  Mailer). 

Genus  SCIAGRAPHIA  Hulst  (TEPHRINA  Guen^e). 
SCIAORAPHIA  DBCBPTRDC,  ntw  spadM. 

Whitish  gray,  sparsely  irrorate;  terminal  field  washed  with  pur- 
plish and  cut  by  a  finely  wavy  white  subterminal  line;  basal  area 
with  a  little  purplish  tint;  inner  line  slender,  broken,  powdery,  black, 
marked  on  t^e  costa;  mesial  line  marked  by  a  perpendicular  brown- 
black  dash  on  costa,  faintly  traceable  across  the  wing,  with  a  strong 
inflexure  across  submedian;  outer  line  angled  subcostally,  gently 
curved  below,  black,  marked  on  costa,  fine  and  g^ninate  below  the 
bend,  followed  by  a  black  longitudinal  dash  at  vein  4,  with  brown 
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below  it;  a  slender  terminal  black  line.  Hind  wing  with  brownish 
tint,  finely  irrorated;  an  inner  and  an  outer  mesial  slender  brown 
line,  with  small  discal  dot  between  them;  a  series  of  submarginal 
cloudings,  largest  toward  apex.    Expanse,  20  mm. 

Type.— One  male,  No.  14456,  U.S.N.M.,  Tehuacan,  Mexico,  August, 
1911  (R.  Mttller). 

Genus  SEMIOTHISA  Hubner. 
SBMIOrmSA  PHAIfSROPHLSP8»  new  spadM. 

Whitish  gray,  irrorate  with  brown,  the  irrorations  tending  to 
gather  in  groups;  mai^ins  of  the  wings  irregulaily  shaded  with 
purple-gray;  on  fore  wing  cut  by  a  line  of  the  ground  color  from 
apex  and  a  patch  on  middle  of  outer  margin;  on  hind  wing  the  pur- 
plish is  restricted  to  the  area  above  the  marginal  projection;  fore 
wing  with  subbasal  and  inner  lines,  slender,  brown-black,  curved; 
mesial  line  similar,  widened  and  shaded  below,  with  projections  at 
veins  1  and  2;  an  obUquely  placed  discal  ringlet  filled  with  yellowish; 
discal  venules  lined  with  yellowish;  outer  line  starting  in  the  costal 
shade,  excurved,  then  gently  incurved,  very  indistinct  except  between 
veins  2-5,  where  it  forms  two  velvety  brown  cusps;  a  small  velvety 
brown  spot  between  veins  2-3,  a  large  one  between  3-4  and  a  small 
one  above  vein  4.  On  the  hind  wing  a  line  close  to  base;  a  strai^t 
inner  mesial  line;  discal  ringlet  nearly  occluded;  outer  line  coarsely 
waved,  distinct,  followed  by  velvety  brown  patches  as  on  the  fore 
wing.    Expanse,  25  mm. 

Type. — One  male,  No.  14457,  U.S.N3f.,Misantla,  Mexico,  August, 
1911  (R.  Mtiller). 

Also  a  male  and  female  from  Jalapa,  Mexico  (Schaus  collection), 
obviously  the  same  but  rubbed.  The  female  lacks  the  velvety 
patches  beyond  the  outer  line,  which  is  more  distinct;  the  marginal 
purplish  shade  is  irrorated  with  yellowish. 

Genus  PHYSOSTEGANIA  Warren. 

PHYSOSTBOANIA  MBLANGRRHCBA,  new  epMias. 

Creamy  white;  fore  wing  powdered  with  brown,  the  lines  in  the 
same  brown  powdering,  defined  by  bands  of  the  ground  color  on  their 
outer  sides;  inner  curved;  median  and  outer  straight,  oblique;  sub- 
terminal  straight  and  erect;  three  brown  costal  marks  at  the  incep- 
tions of  the  three  lines.  Hind  wing  with  some  brown  powdering, 
especially  along  inner  margin,  indistinctly  defining  mesial,  outer  and 
subterminal  lines  on  inner  half  of  wing.  Male  with  the  anal  segment 
deep  black.    Expanse,  22  mm. 

Cotypes. — ^Male  and  female,  No.  14682,  U.S.N3f.,  Zacualpan, 
Mexico,  June,  1910,  and  August,  1909  (R.  M&ller). 
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Two  other  males  have  the  genitalia  contracted  and  no  trace  appears 
of  the  black  anal  tuft,  except  by  dissection.  Male  and  female,  Popo- 
catepetl Par]^  Mexico,  8,000  feet,  June,  1906  (W.  Schaus) ;  Iguala, 
Guerrero,  Mexico,  June,  1906  (W.  Schaus). 

Genus  DEIL.INIA  HUbner. 
DSnJNIA  ORACIOSA,  new  i 


White,  the  wings  sparsely  irrorated  with  pale  gray;  the  irrorations 
are  arranged  irregularly  in  transverse  lines  and  are  partly  confluent; 
an  irregular  clear  space  of  the  ground  color  represents  the  inner  line; 
a  more  distinct  one  the  outer  line,  its  inner  edge  indicated  by  a  straight 
line  of  confluent  irrorations;  an  indistinct  space  for  subterminal  line. 
Hind  wing  similarly  marked.    Expanse,  30  mm. 

Cotypes. — ^Two  males,  one  female,  No.  14683,  U5.N.M.,  Popocate- 
petl Park,  Mexico,  8,000  feet,  Jime,  1906  (W.  Schaus);  Zacualpan, 
Mexico,  June,  1910  (R.  MtUler). 

Genus  DIGONODES  Warren. 

mOONODBS  MAmiBNA,  nt 


Wings  with  the  outer  margin  crenulate,  the  fore  wing  projecting 
at  the  ends  of  veins  4  and  6.  Wood-brown,  the  color  only  appearing 
distinctly  at  anal  angle,  all  the  rest  overlaid  with  blackish,  minutely 
powdery  and  Irrorate;  lines  gently  curved,  crenulate,  black,  single, 
the  outer  marked  with  white  points  on  the  veins;  discal  dot  a  white 
point  in  a  black  ring;  a  straight  light  shade  from  apex  to  tomus, 
nearly  touching  the  outer  line  centrally.  Hind  wing  similar  to  fore 
wing,  darkly  shaded,  lighter  at  base  and  margin;  an  outer  mesial 
black  crenulate  line;  a  light  space  at  tomus,  sharply  limited  within. 
Expanse,  36  mm. 

Type. — One  female.  No.  14458,  U.S.N.M.,  Tehuacan,  Mexico, 
August,  1911  (R.  MfUler). 

Genus  SELENIA  HUbner. 

SXLXNIA  ISMATJDA,  new  tpedtt. 

Fore  wing  gray,  mottled-strigose  with  oUvaceous,  the  median  space 
filled  with  oUvaceous  on  its  lower  two-thirds;  three  costal  streaks, 
at  the  inceptions  of  the  lines;  inner  and  mesial  lines  olive-brown, 
lost  below  in  the  shading,  the  inner  line  traceable  by  its  pale  border; 
outer  line  dark,  with  a  light  border,  strongly  angled  subcostally, 
shallowly  emarginate  between  veins  2  and  4;  a  costo-subapical  quad- 
rate olive-brown  patch.  Hind  wing  with  the  discal  area  faintly 
yellowish,  mottled,  with  faint  discal  dot;  a  curved  outer  line,  relieved 
by  yellowish  beyond,  the  margin  broadly  darker  gray.  Expanse, 
25  mm. 
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Type. — ^Male,  No.  14621,  U.S.NJki.,  Zacualpan,  Mexico,  October, 
1910  (R.  Mttll^). 

« A  female,  which  I  think  belongs  to  this  species,  is  brown-gray, 
without  the  dark  shading  in  median  space;  inner  and  median  lines 
brown,  distmct,  both  strongly  angled  in  the  middle;  marginal  space 
shaded  with  purplish.  Hind  wing  with  the  disk  more  strongly 
yellow,  the  purplish  freckles  distinct;  outer  line  brown-gray,  the 
margin  and  an  area  along  inner  margin  brown.    Expanse,  30  mm. 

Zacualpan,  Mexico,  October,  1911  (R.  Mtiller). 

SSLBNIA  RICOCHSTTA,  ii$m  ipMlet. 

Brown,  the  males  with  a  purplish  tint,  the  females  red-brown; 
wings  irrorate  with  darker  brown;  lines  brown,  the  inner  coarsely 
crenulate  and  excurved  in  cell;  outer  sharply  angled  subcostally  and 
a  little  irr^ular  below;  mesial  line  lighter  brown  and  less  distinct 
than  the  others,  sharply  angled  beyond  the  cell,  running  very  close 
to  the  outer  line  after  the  angulation;  discal  mark  narrow,  faint, 
somewhat  leaden-tinted.  Hind  wing  with  the  outer  line  distinct> 
preceded  by  a  brown  shade  that  represents  the  mesial  line;  purplish 
clouding  subterminally  more  distinct  than  on  fore  wing,  representing 
a  pale  submarginal  line.    Expanse,  32-37  mm. 

Coiypes. — ^Three  males  and  three  females,  selected  from  a  series. 
No.  14684,  U.S.N.M.,  Jalapa  and  Coatepec,  Mexico  (Schaus  collec- 
tion) ;  Orizaba,  Mexico,  September  2  and  June,  1908  (R.  MCtller).  * 

Genus  HYGROCHROMA  Herrich-Schfiffer. 
HTOROCHROM A  HYALOPUNCTA,  xmw  tpectea. 

Male  purplish  brown,  female  reddish  brown,  the  wings  of  the  male 
scarcely  falcate  at  apex,  those  of  the  female  strongly  so  with  depressed 
costa.  Fore  wing  with  inner  line  slender,  dark,  wavy,  produced  in 
the  cell;  median  shade  distinct,  dark,  crossing  both  wings;  discal 
mark  narrow  or  pimctiform,  hyaline  on  both  wings;  a  costo-subapical 
creamy  white  patch,  more  drawn  out  in  the  female  than  in  the  male; 
outer  line  slender,  dark,  faint;  a  dark  shade  upward  from  tomus. 
Both  wings  strigose  in  darker  shade,  the  hind  wing  with  terminal 
dark  shade  on  lower  half.    Expanse,  42-47  mm. 

Cotypes. — One  male,  two  females.  No.  15230,  U.S.NJkl.,  Orizaba, 
Mexico  (R.  Mdller);  Jalapa,  Mexico  (Schaus  collection). 
I    The  specimens  from  the  Schaus  collection  were  labeled  nondina 
Druce,  but  they  differ  from  that  especially  in  the  hyaline  discal 
mark. 
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Genus  TEPHRINOPSIS  Warren. 

TEPHRINOPSZS  CONIARIA,  nc 


Pale  straw  color,  powdered  with  brown;  fore  wing  with  a  large 
discal  dot  and  four  bands  of  powdery  brown;  inner  one  broken 
centrally;  mesial  one  nearly  continuous,  but  more  distinct  on  costa 
and  inner  margin;  outer  one  represented  by  marks  on  the  costa  and 
margin;  subterminal  one  distinct,  broad,  preceded  by  a  lighter  shade 
of  the  ground  color.  Hind  wing  with  mesial  line  strongly  angled  in 
its  middle,  its  lower  limb  distinct,  its  upper  limb  obsolete;  a  sub- 
marginal  pale  shade,  defined  by  absence  of  brown  irrorations. 
Expanse,  21  mm. 

Type. — One  female.  No.  14452,  U.S.N.M.,  Orizaba,  Mexico,  August, 
1911  (R.  Muller). 

The  species  looks  like  Microxydia  pulveroaa  Schaus,  but  it  has  the 

lines  of  the  hind  wing  bent  at  an  angle.    It  also  resembles  Tephrirui 

submarcata  Schaus,  but  this  also  has  straight  bands  on  the  hind 

wing. 

Genus  DIASTICTIS  HUbner. 

DIASTICns  LABCrrARIA,  XMW  tpeclM. 

Light  lilacine  gray,  finely  dusted  with  brown;  head  and  collar  duU 
ocherous  shaded;  fore  wing  with  the  inner  line  very  fine  and  slender; 
a  small  dark  discal  mark;  mesial  line  just  beyond,  fijie,  slender, 
irregularly  waved  centraUy;  outer  line  similar,  straighter,  bent  out- 
wardly on  submedian;  subterminal  line  shaded,  with  a  blotch  above 
vein  5;  all  the  outer  lines  show  dark  stains  on  the  costa.  Hind  wing 
whitish,  freckled  with  purplish  on  lower  two-thirds;  discal  dot  small; 
traces  of  an  outer  line  near  inner  margin.    Expanse,  28  mm. 

Type. — One  male.  No.  14453,  U.S.N.M.,  Cerritos,  San  Luis  Fotoai, 
Mexico,  August,  1911   (R.Milller). 

Allied  to  D.  tenebrosata  Hulst. 

Genus  ANISODES  Guen^e. 
ANISODBS  MBSOTURBATA,  new  spectoe. 

Groimd  color  light  ocherous  brown,  shaded  and  powdered  with 
dark  rusty  brown  except  in  the  outer  half  of  the  median  space;  inner 
line  dark  brown,  straight,  except  for  a  bend  at  right  angles  on  sub- 
costa;  discal  mark  a  minute  light  point  in  a  dark  ring;  mesial  line 
dark,  shaded,  dentate  on  the  veins,  bent  inward  on  submedian; 
outer  line  nearly  resolved  into  dots  on  the  veins,  bent  outward  sub- 
costally ;  veins  slightly  darker  outwardly.  Hind  wing  the  same  except 
for  the  inner  line;  mesial  shade  just  beyond  the  discal  mark;  space 
between  it  and  the  outer  line  pale.    Expanse,  28  mm. 

Type, — One  male.  No.  14454,  U.S.N.M.,  Cerritos,  San  Luis  Potosi, 
Mexico,  August,  1911  (R  J^Oller). 
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Genus  PHIGALIA  Duponchel. 
PmOALIA  CRTPTAPHBLBS.  new  fpeciet. 

Fore  wing  light  gray;  inner  line  double,  blackish,  curved;  mesial 
line  black,  distinct  and  closely  followed  by  a  broad  parallel  grayer, 
more  powdery  band;  outer  line  black,  broadly  broken  centrally  ex- 
cept for  dots  on  the  veins,  indistinctly  bordered  with  vinous  without; 
submarginal  line  whitish,  dentate,  obscure;  apex  lightly  blackish 
clouded.  Hind  wing  white,  contrasting;  some  black  specks  on 
inner  margin;  a  slender  crenulate  terminal  black  line.  Expanse, 
28nmi. 

Cotypes. — ^Two  males,  No.  14548,  U.S.N.M.,  Zacualpan,  Mexico, 
October,  1911  (R.  Muller). 

Genus  CCENOCALPE  Hubner. 
CCBNOCALPB  8ISTBNATA,  new  epedee. 

Light  gray  with  slight  cameous  tint,  sparsely  irrorate  with  black, 
thinly  scaled;  a  dusky  outer  band  on  fore  wing,  roundedly  bent 
mesially  and  followed  by  a  whitish  shade,  obsolete  below;  a  dark 
mark  on  the  middle  of  costa.  Hind  wing  without  markings.  Be- 
neath on  fore  wing  the  dark  band  is  repeated  in  dark  scales,  the  apex 
is  washed  with  purplish,  and  a  longitudinal  streak  crosses  the  purplish 
field.  Hind  wing  purplish  with  a  dark  outer  band,  running  along 
costa,  produced  in  middle  of  wing  and  notched  opposite  cell;  blackish 
irrorations  indistinctly  forming  a  streak  directed  toward  apex. 
Expense,  26  nmi. 

Type. — ^Male,  No.  14685,  U.S.N  J4->  Zacualpan,  Mexico,  December, 
1911  (R.MCdler). 

Near  C.  morrisaia  Hulst,  but  smaller  with  the  dark  markings  more 

distinct. 

Genus  APICIA  Guen6e. 

APICIA  SNTTCHON,  new  ipeciet. 

Pale  whitish  ocherous,  more  or  less  shaded  with  purplish,  densely 
irrorate  with  purple  strigae;  veins  narrowly  indicated  in  brown;  lines 
purple-brown,  the  inner  strongly  angled  on  median  vein,  the  outer 
angled  subcostally,  its  point  directed  toward  apex;  a  marginal  dark 
line  and  discal  dot;  traces  of  a  mesial  line  on  costal  area.  Hind 
wing  with  the  veins  dark-lined,  a  straight  band  across  the  middle  and 
terminal  line;  discal  dot  small  and  faint.    Expanse,  30-33  nmi. 

Cotypes. — Two  females.  No.  14686,  U.S.NJkl.,  Zacualpan,  Mexico, 
October,  1911  (R.  MCdler);  Cuemavaca,  Mexico,  June^  1906  (W. 
Schaus). 
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Genus  STENACIDALIA  Packard. 
8TBNACIDALIA.  UIIIDJUITiriERA.  new  ipoeiat. 

Gray,  finely  irrorate,  with  brownish  shadings;  basal  space  coarsely 
powdered  with  black  scales;  inner  line  black,  strongly  curved,  a 
little  irregular;  median  space  shaded  with  brown,  irrorated  with 
black  8quam»;  with  a  brown-black  mesial  line  that  starts  on  costa 
before  middle*  forms  a  loop  beyond  discal  mark  and  returns  obliquely 
to  inner  margin  at  basal  third;  discal  mark  small,  white,  with  black 
bordering  scales;  outer  line  black,  slightly  wavy  above,  touching  the 
submarginal  line  in  a  sharp  point,  then  obUque  and  coarsely  waved 
to  inner  margin  before  middle,  forming  a  larger  imdulation  below 
with  its  point  on  vein  1 ;  submarginal  line  brown,  shaded,  even  and 
paraUel  to  outer  margin;  some  brown  shading  about  apex;  a  terminal 
broken  black  line.  Hind  wing  similarly  colored,  shaded  with  brown 
at  base;  discal  dot  as  on  fore  wing  but  fainter;  mesial  line  brown, 
curved;  extra-mesial  line  black,  wavy,  with  a  sharp  point  near  the 
middle  to  the  submarginal  line,  white  is  brown  and  parallel  to  the 
margin;  fringe  as  on  fore  wing,  more  strongly  crenulate.  Expanse, 
36  mm. 

Cotypes. — ^Two  males.  No.  14649,  U.S.NJkI.,  Tehuacan,  Mexico, 
May,  1911  (R.  Mtdler);  Cuemavaca,  Mexico,  May,  1911  (R.  Mtlller). 

Genus  TEPHROSIA  Boisduval. 
TBPHR06IA  SUPPLANARIA,  new  epedee. 

Light  yellowish  gray  with  a  greenish  tint;  base  and  cell  coarsely 
powdered  with  black,  in  which  the  inner  line  is  faintly  shown,  bent  sub- 
costally;  median  line  shown  as  a  short  black  zigzag  on  costa;  discal 
mark  distinct,  black,  lunate,  solid;  outer  line  not  far  beyond  center 
of  wing,  black,  wavy,  broken  across  the  discal  venules;  a  broad  shade 
following  it  runs  down  opposite  cell  and  spreads  below  a  little;  sub- 
marginal  line  of  the  ground,  edged  with  black  shadings  on  both  sides,^ 
wavy-crenulate,  a  little  produced  at  its  upper  third,  where  the  fol- 
lowing black  shade  is  distinct  and  touches  the  margin;  a  row  of 
marginal  black  dots.  Hind  wing  pale  gray,  irrorate  with  darker  gray ; 
a  small  black  discal  dot;  faint  mesial  line,  most  distinct  on  inner 
margin;  submarginal  line  rather  more  distinct,  a  broken  black  terminal 
line.    Expanse,  36  mm. 

Type. — ^Female,  No.  14660,  U.S.N.M.,  Misantla,  Mexico,  October, 
1911  (R.  MtUler). 
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Family  MEGALOPYGIDiE. 

Genus  MESOSCIA  HUbner. 

MS80SCIA  DUMILIA,  1I0W  fpodat. 

Collar  and  posterior  part  of  thorax  white,  disk  gray;  abdomen 
brownish,  with  a  lai^e  gray  anal  tuft  in  the  female.  'Fore  wing  white, 
crossed  by  a  broad  median  brown-gray  band,  which  is  cut  by  white 
veins;  the  band  starts  near  apex  and  runs  obliquely  almost  to  base, 
leaving  the  costa  white  above  the  cell  and  the  base  of  wing  white; 
the  band  becomes  broad  on  the  inner  mai^in  and  is  excised  outwardly; 
a  terminal  gray  band,  running  from  tomus  to  about  vein  5.  Hind 
wing  white  on  the  disk,  the  costa  and  margins  gray.  Expanse, 
22-30  mm. 

Type— Male,  No.  14304,  U.S.N.M.,  Misantla,  Mexico,  May,  1910 
(R.  Mtiller) ;  Paso  San  Juan,  State  of  Vera  Cruz,  Mexico  (Schaus  col- 
lection).   

MBSOSCIA  BUTBGTA,  MW  fpedet. 

Thorax  white,  collar  and  pectus  black;  legs  dark  gray;  thorax 
tipped  with  dark  gray;  abdomen  gray  above.  Fore  wing  white;  a 
broad  dark  gray  costal  stripe,  reaching  to  the  cell  and  stem  of  veins 
7-9;  other  veins  lined  with  the  same  color,  especially  the  branches 
of  the  median  vein;  a  shade  filling  in  between  vein  Ic  and  median 
below  the  cell;  a  shade  between  vein  1  and  inner  mai^in  except  at 
extreme  base.    Hind  wing  white.     Expanse,  29  mm. 

Type. — ^Male,  No.  14464,  U.S.N.M.,  Orizaba,  Mexico,  September, 
1911  (R.  Mtiller). 

Family  ZYG^NTO^. 

Genus  GINGLA  Walkep. 
OmOLA  RACOH ICA,  new  tpeclM. 

\^ngs  semitranslucent,  dull  black;  body  black,  an  orange  shading 
over  the  patagia  and  anterior  half  of  thorax.    Expanse,  19.5  mm. 

Type. — One  female.  No.  14467,  U.S.N.M.,  Cerritos,  San  Luis  Fotosi, 
Mexico,  Axigust,  1911  (R.  Mcdler). 

Similar  to  6.  thyeeta  Druce,  but  the  win^hape  and  venation  are 
different.  In  this  species  the  veins  of  fore  wing  are  all  separate;  in 
ihyesta  8  and  9  are  stalked. 

Family  LACOSOMIDiE. 

Genus  LACOSOMA  Grote. 

LACOSOMA  MBDALLA,  new  fpecieik 

Wings  pinkish  brown,  a  little  grayer  on  the  outer  margin  of  fore 
wing;  an  extrsrmesial  curved  brown  line,  common  to  both  wings; 
fore  wing  with  a  faint,  gray,  elongate  discal  mark;  outer  margin 
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scalloped  between  the  yeins,  and  roundedly  produced,  between  veins 
2  and  4;  fringe  narrowly  white.    Expanse,  35  mm. 

Type. — ^Female,  No.  15231,  U.S.N.M.,  Cuemavaoa,  Meadoo,  June, 
1906  (W.  Schaiis). 

Allied  to  Cficiwrma  lygia  Schaus. 

LACOSOMA  JUUBTTA,  new  ip«?<6t. 

Fore  wing  pinkish  brown  over  the  disk,  shading  to  red  in  the  cell, 
the  margins  broadly  gray;  lines  obsolete;  discal  mark  elliptical, 
blackish,  surrounded  by  gray;  outer  maigin  smooth,  produced 
between  veins  2  and  4,  the  apex  sharp.  Hind  wing  gray,  irrorated 
with  a  few  coarse  dark  specks,  the  discal  mark  smaller  than  on  fore 
wing,  but  similar.    Expanse,  27  mm. 

Type.— Male,  No.  15232,  U.S.N.M.,  Misantla,  Mexico,  July,  1912 
(B.  MtUler).    Closely  allied  to  L.  otaUa  Schaus  and  Z.  rosea  Dognin. 

Family  THYRIDIDiE. 

Genus  MESKEA  Grote. 

BIBSKBA  HORROR,  new  ipeciee. 

Fore  wing  fawn  color,  shaded  with  blackish  in  the  cell  and  with  gray 
terminally;  several  series  of  small  blackish  dots  subcostally  and  in 
the  cell,  becoming  dense  and  bordering  the  veins  terminally.  Hind 
wing  with  a  white  submarginal  band,  bent  toward  the  base  above 
tomus,  the  basal  area  shaded  with  black,  the  termen  gray,  with  dark 
dots.    Expanse,  male  30  mm.;  female  43  mm. 

Type. — One  male.  No.  13370,  U.S.N3f.,  Jalapa,  Mexico,  May, 
1908  (R.  MOller);  one  male,  Cordoba,  Mexico  (W.  Schaus);  three 
females,  Cuemavaca,  Mexico,  Jime  and  July,  1906  (W.  Schaus). 

Similar  to  M.  dyspteraria  Grote,  but  the  hind  wing  drawn  out  with 
a  sharp  point,  the  outer  mmigan  distinctly  emarginate. 

BCBSKBA  SUBAPICULA,  new  tpeclei. 

Cinereous  yellowish,  coarsely  irrorate  with  gray,  the  irrorations  in- 
distinctly arranged  in  curved  transverse  bands  on  outer  part  of  wing; 
a  broad  longitudinal  black  streak  below  the  outer  part  of  the  cell. 
Hind  wing  with  long  apical  point,  strigose  and  shaded  with  gray, 
forming  broad  bands  through  the  middle  and  along  outer  margin. 
Abdomen  blackish  gray.    Expanse,  19-21  mm. 

Coiypes. — ^Two  specimens,  No.  14687,  U.S.N3f.,  Oaxaca,  Mexico, 
August,  1911  (W.  D.  Hunter),  labeled  as  ''injuring  cotton." 

Genus  DYSODIA  Clemens. 
DTSODXA  MONAVA,  new  ipecieik 

Olivaceous  gray,  the  bases  of  both  wings  infiltrated  with  straw 
yellow,  covered  with  dark  dense  striae;  fore  wing  with  small  trian- 
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gular  white  spot  in  cell,  beyond  which  a  dark  band,  broad  on  costa; 
a  narrow  submarginal  Ihie,  partly  attached  to  the  small  reticulations; 
termen  narrowly  dark.  Hind  wing  with  the  spot  in  the  cell  large  with 
an  indentation  outwardly,  ail  the  area  beyond  it  to  the  termen  dark; 
submarginal  line  indistinct  and  broken.  Body  parts  yellowish, 
olivaceous  gray.    Expanse,  23  mm. 

Type. — One  male.  No.  14305,  U.S.N.M.,  Zacualpan,  Mexico,  June, 
1910  (R.  Miiller). 

Family  PYRALIDJE. 
Genus  PHLYCT.«NODES  Guen^e. 

PHLTCT JBNODS8  CUFRSICOSTALIS,  new  fpeciet. 

Lustrous  yellowish,  the  wings  semitranslucent;  collar  and  costa 
cupreous  brown;  lines  slender,  brown-gray;  inner  line  even,  gently 
curved;  orbicular  and  reniform  gray-brown,  solid;  outer  line  gently 
outcurved,  then  running  inward  on  vein  2  to  a  point  below  origin  of 
vein  3,  then  straight  to  inner  margin;  termen  narrowly  cupreous 
brown;  fringe  gray-brown.  Hind  wing  with  a  single  mesiid  line, 
similar  to  the  outer  line  of  fore  wing,  more  sharply  angled  on  its  bend 
on  vein  3,  the  reentrant  part  obsolete;  fringe  as  on  fore  wing.  Ex- 
panse, 27  mm. 

Cotypea. — ^Male  and  female.  No.  14449,  U.S.N.M.,  Guadalajara, 

Mexico  (Schaus  collection) ;  Sierra  de  Guerrero,  Mexico,  Aug;ust,  1911 

(R.M(Uler). 

Genus  NOMOPHILA  HUbner. 

NOMOPmLA  IRRBOULAIA  MW  tpMlM. 

Fore  wing  powdery  gray,  with  a  somewhat  cameous  undeiground, 
darker  shaded  along  the  costa;  inner  line  slender,  blackSsh,  irregulariy 
dentate;  orbicular  a  dot;  reniform  a  black  crescent;  outer  line 
strongly  exciurved  over  cell  and  bent  on  vein  1,  irregularly  dentate, 
the  points  a  little  pronoimced  with  a  slight  tendency  to  form  dots; 
a  terminal  slender  black  line.  Hind  wing  silky^  whitish,  with  faint 
cameous  tint.    Expanse,  27  nmi. 

Cotypes. — ^Male  and  female,  No.  14497,  U.S.N.M.,  Tehuacan,  Mex- 
ico, September,  1911  (R.  MCfller). 

Genus  PYRAUSTA  Schrank. 
FTSAX78TA  BONIMISIItlCTAt  mm  iptete. 

Fore  wing  dark  gray,  slightly  or  completely  washed  with  crimson; 
an  outer  broad  pale  gray  band,  oblique,  a  little  inflexed  below;  a  faint 
light  ray  outwardly  from  base.  Hind  wing  dark  fuscous,  a  little 
lighter  toward  base.    Expanse,  14  mm. 
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Cotypes, — ^Three  specimens,  No.  14448,  U.S.NjM.,  selected  from  a 
series,  Tehuacan,  Mexico,  October,  1910,  September,  1911  (R. 
MflUer). 

PYRAX78TA  XAIITHOCRTPTA,  new  ipeciet. 

Vertex  and  upper  aspect  of  palpi  dull  ocherous  partly  hidden  by 
gray;  fore  wing  dark  gray,  the  lines  faintly  relieved,  dark,  with 
whitish  edges;  inner  slightly  curved,  its  inner  whitish  border  faint; 
a  dark  dot  in  the  cell  and  one  at  the  end,  a  whitish  streak  between 
them;  outer  line  straight,  then  strongly  incurved  on  its  lower  third, 
upwfiod  a  little,  then  straight  to  inner  margin,  its  outer  whitish  edging 
distinct.  Hind  wing  fuscous  with  more  or  less  distinct  outer  flexuous 
dark  line.    Expanse,  17-18  mm. 

Cotypes. — ^Four  specimens.  No.  14692,  U.S.NJkf.,  Mexico  CSty, 
Mexico,  July,  1909  (R.  MiUler) ;  San  Diego,  California,  May  7  and  20, 
June  22,  1911  (G.  H.  Field). 

One  of  the  cotypes  is  in  Mr.  Field's  collection. 

Genus  CROCIDOLOMIA  Zeller. 

CROCmOLOMU  PALINDIALIS  OuMite. 

SpUodes  palmdialia  Guen^e,  Spec.  Gen.,  Lep.,  vol.  8,  1854,  p.  380. 
Botys  pifrenealis  Walker,  Cat.  Brit.  Miis.,  pt.  18,  1859,  p.  580. 
Botys  medonalis  Walker,  Cat.  Brit.  Mus.,  pt.  18,  1859,  p.  599. 
CrocidoUmUa  palindialx$  Hampson,  Proc.  Zool.  Soc.  Lond.,  1898,  p.  758. 
EvergestU  dyaralis  Fernald,  Journ.  N.  Y.  Ent.  Soc.,  vol.  9,  1901,  p.  49. 
EverffoUs  dyaralia  Dtar,  Proc.  Ent.  Soc.  Wash.,  vol.  4, 1901,  p.  460. 
Bvergatia  dyaralia  Fernald,  Bull.  52,  U.  S.  Nat.  Mus.,  1903,  p.  380,  No.  4333. 

This  species  is  of  wide  tropical  distribution.  I  have  several  speci- 
mens before  me  from  Mexico,  and  have  collected  it  in  southern 
Florida. 

CROCmOLOMIA  OCBRITACTA,  new  ipoeiat. 

Fore  wing  shining  olive  brown ;  inner  line  fine,  blackish,  obsolescent, 
angled  in  the  middle,  forming  a  blotch  on  inner  margin;  discal  margin 
lunate,  outlined  finely  in  blackish,  indistinct;  outer  line  pimctiform, 
an^ed  subcostally,  followed  by  a  faint  lighter  shade;  a  terminal  row 
of  black  dashes,  emphasized  at  apex  and  tomus,  the  former  outwardly 
oblique  minutely,  the  latter  with  a  light  spot  in  the  otherwise  dark 
fringe.  Hind  wing  brownish  semitranslucent;  a  broad  even  outer 
black  band;  fringe  dark  ocher,  except  at  apex  and  tomus  where  it  is 
black.    Expanse,  27  mm. 

Type.— Male,  No.  15233,  U.S.N.M.,  Orizaba,  Mexico,  Jime,  1912 
(R.  Mailer). 

Genus  POLYGRAMMODES  Guen^e. 

POLTORAMMODBS  BiBUSCAUS.  new  tpeclM. 

Light  brown  with  a  reddish  tinge,  the  margins  grayish  shaded;  fore 
wing  with  the  inner  line  grayish  black,  oblique  to  submedian,  then  in- 
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curved;  cell  hyaline,  with  blackish  central  spot  and  double  bar  at  the 
end;  outer  line  gray,  crenulate,  central  segment  dislocated  outward 
between  veins  3  and  5;  a  subterminal  wavy  shade.  Hind  wing  with 
the  cell  hyaline,  a  small  central  black  dot  and  outward  renif  orm  mark 
like  the  fore  wing  but  with  some  hyaline  area  beyond  it;  outer  line 
and  margin  as  on  fore  wing.    Expanse,  47  mm. 

2Vp«.— Male,  No.  15234,  U.S.NJk£,,  Misantla,  Mexico,  June,  1912, 
(R.  MdUer). 

Apparently  allied  to  P.  rufinalia  Hampson  from  Venezuela.^ 

EDIA,  new  genus. 

Palpi  porrect,  rostriform,  the  third  joint  downward  cmved  and 
hidden  in  hair,  extending  about  the  length  of  Uie  head  in  front. 
Fore  wing  trigonate,  veins  2  to  5  well  separated,  the  lower  part  of 
cell  rounded ;  veins  6, 7  well  separated,  well  below  the  apex  of  the  ceU; 
8,  9  stalked,  10  close  to  the  base  of  tiie  stalk,  11  far  removed  fromi 
apex  of  ceU.  Hind  wing  with  the  cell  produced  on  its  lower  half, 
veins  2  to  5  well  separated,  6, 7  stalked  from  the  upper  angle  of  cell, 
7  broadly  anastomosing  with  8  beyond  its  separation  from  6. 

Allied  to  Protrigonia  Hampson.^ 

Type-^peciea. — Edia  microetcLgrna,  new  species. 

BDIA  laCRGSTAOMA,  new  fpeciet. 

Fore  wing  light  gray;  a  black  speck  at  base  of  costa;  inner  line 
curved,  black,  broad,  distinct,  shaded  outwardly,  an  inward  notch 
below  median  vein,  an  oblique  dash  slightly  within  on  inner  margin, 
running  out  on  a  long  oblique  scale-tooth;  a  minute  whitish  spot  in 
cell,  surrounded  by  black;  a  brown  shading  beyond,  diffused  out- 
wardly; apex  broadly  brown  shaded,  in  which  are  black  streaks  on 
the  veins  with  shorter  white  ones  above  and  in  the  fringe.  Hind 
wing  fuscous  with  a  faint  outer  curved  dark  line  followed  by  whitish 
blotches  toward  tomus.    Expanse,  19-20  nun. 

Coiypes. — One  male,  one  female,  No.  15235,  U.S.NJM.,  Tehuacan, 
Mexico,  Jime,  1912  (R.  MOller) ;  Huachuca  Mountains,  Arizona^  July 
24-30  (Dr.  W.  Barnes),  The  Arizonan  specimen  is  larger  and  ^ghter 
than  the  Mexican  one,  the  brown  shade  on  middle  of  fore  wing  is  less 
extensive  and  the  fringes  of  hind  wing  are  white.  A  second  specimen 
from  Arizona  has  been  in  the  hands  of  Prof.  C.  H.  Femald  for  many 
years  (labeled  108)  and  will  ultimately  rest  in  Doctor  Barnes'  col- 
lection. 

Siil>fiiznily  CRAJMJBJNJE:, 
Genus  DORATOPERAS  Hampson. 

DORATOPBRAS  SYSTRAPBOUS,  new  tpeclM. 

Body  and  fore  wing  light  creamy  yellow,  the  fore  wing  sparsely 
irrorated  with  black;  a  rather  large  blade  discal  mark;  lines  brown, 

t  Froo.  Zool.  Soo.  Lond.,  1W8,  p.  198.  *  Motbs  of  India,  vol.  4, 1990,  p.  414. 
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faint;  first  line  beyond  the  middle,  very  irregular,  strongly  excurved 
over  cell  and  dentate  on  the  veins;  outer  line  submarginal,  strongly 
dentate  on  the  veins;  a  row  of  terminal  black  dots.  Ilind  wing 
whitish  with  termiiial  dusky  black  dashes.    Expanse,  53  mm. 

Cotypes. — ^Two  males.  No.  14447,  U.S.N.M.,  Misanda,  Mexico, 
August,  1911  (R.  MOller);  Omai,  British  Guiana  (W.  Schaus). 

Snbfemily  B3I>II>-A.SC^IIN'..a:. 
Genus  TIOGA  Hulst. 
TIOGA  BUmnOTIS,  new  ipoeiat. 

Basal  area  broad,  ocherous,  shading  to  dark  brown  outwardly, 
finally  black  just  before  the  white  inner  line,  which  is  slightly  ex- 
curved  below  the  middle;  a  black  costal  dash  at  base;  rest  of  the 
wing  light  gray;  outer  line  white,  finely  denticidate,  edged  within  by 
black  narrowly;  terminal  space  shaded  with  blackish  especially 
apically.  Hind  wing  pale  fuscous,  shading  to  blackish  along  the 
margin  rather  darker  in  the  female;  a  terminal  black  line;  fringe 
light  at  base.    Expanse,  20-26  mm. 

Cotypes, — ^Three  males,  one  female,  No.  14688,  U.S.N.M.,  Orizaba, 
Mexico,  November,  1911  (R.  MuUer);  Orizaba,  Mexico  (Schaus 
collection);  Jalapa,  Mexico  (Schaus  collection). 

PARANATULA,  new  genus. 

Palpi  upturned,  in  the  male  with  a  long  thick  basal  process,  hairy 
on  its  upper  side.  Fore  wing  with  veins  3,  4,  5  from  the  angle  of  the 
cell,  4,  5  closely  approximated  for  one-fourth  their  length,  6  from 
the  upper  angle  of  the  cell,  7  to  9  stalked,  10  free  but  dose  to  the 
stalk  of  7-9  at  base.  Hind  wing  with  vein  3  from  the  lower  point 
of  the  cell,  4,  5  stalked  for  half  their  length,  6  from  the  cell,  7  anasto- 
mosing with  8. 

Type-species. — Paranatula  zograpMca,  new  species. 

PARANATULA  ZOGRAPHICA,  new  tpeclM. 

Fore  wing  violaceous  gray,  the  basal  and  terminal  areas  light 
pinkish  gray;  basal  area  diffused  outwardly,  a  narrow  black  dash  on 
inner  margin  at  base  and  one  outwardly  below  center  of  cell;  traces 
of  an  irregular  black  mesial  line;  outer  line  black,  distinct,  curved 
in  a  gentle  arc  from  outer  third  of  costa  to  outer  fourth  of  inner 
margin,  limiting  the  mesial  gray  area;  faint  clouded  gray  subteiv 
minal  shade.  Hind  wing  fuscous  tinged  outwardly,  the  veins  darker, 
fringe  pale.    Expanse,  17  mm. 

Cotypes. — One  malQ,  two  females.  No.   15236,  U.S.N.M.,  Aroa, 
Venezuela    (Schaus   collection);  Orizaba,   Mexico,   Jime,    1912    (R. 
Muller);  Jalapa,  Mexico  (Schaus  collection). 
60077**— ProcN.M.  vol.44— 13 21 
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Sul>fkmily  FHYCITTN'.ffl:. 

Genus  MELITARA  Walker. 

BfBUTARA  PARABATBS.  new  ipeciet. 

Head  and  thorax  dark  gray,  intermixed  with  blackish  scales;  abdo- 
men whitish,  the  segments  gray  dorsally.  Fore  wing  light  gray,  a 
little  shaded  with  brownish  on  the  inner  half;  some  blacUsh  shading 
at  base;  inner  line  remote  from  base,  black,  double,  dentate,  the 
outer  line  the  most  distinct,  with  a  long  tooth  in  cell  and  below  median 
vein;  a  blackish  shade-band  mesially  below  cell;  discal  mark  of  two 
joined  dots;  subcostal  veins  above  the  cell  black-lined;  outer  line 
near  the  margin,  black,  strongly  dentate,  indistinctly  doubled  out- 
wardly, an  inward  tooth  opposite  discal  mark,  smaller  teeth  on  the 
discal  venules,  an  inward  tooth  on  vein  1;  veins  in  terminal  space 
dark-lined;  a  row  of  terminal  black  dots.  Hind  wing  white,  the  apex 
tipped  with  gray.    Expanse,  39  mm. 

Type.— Female,  No.  14446,  U.S.N.M.,  Cerritos,  San  Luis  Potoei, 
Mexico,  August,  1911  (R.  Mflller). 

Genus  EUZOPHERA  Zeller. 
BUZOPHSRA  ORISBLDA,  new  apecies. 

Dark  blackish  gray,  wifhout  any  reddish  tint;  lines  far  out,  the 
inner  at  the  middle  of  wing,  whitish,  edged  with  dark  gray  toward 
each  other,  the  inner  a  little  irregular  and  strongly  incurved  at  sub- 
median,  the  outer  finely  subdentate,  excurved  centrally  and  inward 
on  submedian;  discal  mark  squarish,  white.  Hind  wing  whitish, 
shaded  with  fuscous  along  the  veins  and  in  a  narrow  marginal  band. 
Expanse,  26  mm. 

Gotypes. — ^Two  females.  No.  14651,  U.S.N.M.,  Tehuacan,  Mexico, 
September,  1911  (R.  MCdler). 

BUZOPHSRA  IMMORBLLA,  new  tpeciei. 

Fore  wing  rather  dark  gray,  powdered  with  black;  inner  line  black, 
produced  outward  into  a  tooth  in  the  middle,  the  costal  segment 
forming  an  oblique  thick  band;  discal  mark  of  two  dots  conjoined 
by  their  inner  angles;  outer  line  double,  black,  oblique,  slightly  crenu- 
late  and  with  an  inward  angle  opposite  the  discal  mark.  Hind  wing 
whitish,  semihyaline,  tinged  with  fuscous  on  veins  and  margin. 
Expanse,  25  mm. 

Gotypes. — ^Two  females,  No.  15237,  U.S.N.M.,  Tehuacan,  Mexico, 
July,  1912  (R.  Muller);  Oaxaca,  Mexico  (Schaus  collection),  the 
latter  labeled  ^^  Euzopliera  sp.,  not  in  B.  M.V  in  the  writing  of  Sir 
G.  F.  Hampson. 
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BALLOVIA,  new  genus. 

With  the  characters  of  Pristarthria  Ragonot/  but  the  antennae  of 
the  male  have  only  a  single  tooth  in  the  basal  sinus. 
Type-Species. — BdUavia  cistipennis,  new  species. 

BALLOVIA  CI8TIPBN1V1S,  new  apecieB. 

Fore  wing  gray,  with  more  or  less  of  a  whitish  shade  through  the 
middle;  a  lafge  rounded  black  spot  in  the  center  of  the  wing  in  the 
position  of  the  inner  line,  outlined  by  the  whitish  shading,  which  in 
dark  specimens  forms  an  annulus  about  it;  discal  mark  lunate,  dark, 
faint;  outer  line  whitish,  curved  inward  below  costa  and  at  sub- 
median  fold,  a  dark  gray  shade  within  it  in  pale  specimens,  widening 
below;  sub  terminal  line  whitish,  preceded  and  followed  by  gray  dots, 
which  are  illy  contrasted  in  dark  specimens.  Hind  wing  whitish, 
translucent,  a  little  yellowish  tinted  on  margin;  inner  mai^in  folded 
and  swollen  in  the  male,  covering  yellowish  androconia.  Expanse, 
20-21  mm. 

Ootypes. — ^Four  males,  one  female.  No.  15238,  U.S.N.M.,  Wildey, 
Barbados,  October  31,  1911  (H.  A.  Ballou,  Commissioner  of  Agri- 
culture, Imperial  Department  of  Agriculture  for  the  West  Indies), 
larvsB  injurious  to  cowpeas. 

Family  COSSIDiE. 

Genus  GIVIRA  Walker. 
OIVIRA  GABRIEL,  new  tpeclM. 

Dark  gray.  Fore  wing  pale  gray  on  the  central  third,  brownish 
gray  at  base  and  in  a  large  area  over  the  discal  venules;  a  semilunate 
deep  brown  bar,  touching  the  costa  subapically,  surrounded  by  white; 
a  similar  upright  angular  marking  on  middle  of  inner  margin,  nearly 
reaching  costa;  a  slight  olivaceous  tint  in  the  shading  along  inner 
margin;  reticulations  indistinct,  dotted  along  the  costal  area,  very 
fine  on  lower  part  of  wing.  Hind  wing  whitish  gray,  finely  powdery- 
reticulate.    Expanse,  34  mm. 

One  male,  Cerritos,  San  Luis  Potosi,  Mexico,  August,  1911  (R. 
Mtdler). 

Type.— No.  14468,  U.S.N.M. 

OIVIRA  FEUCOMA,  new  tpadef. 

Reddish  brown,  the  costa  and  outer  area  of  wing  gray,  all  with 
dense,  short,  clouded  gray  strigae;  a  dark  doud  at  end  of  cdl,  followed 
by  brighter  reddish;  dark  also  between  the  discal  venules,  which 
are  themselves  reddish  lined.  Hind  wing  whitish,  with  but  few  gray 
strigae.    Expanse,  36  mm. 

1  KoDOg.  Phyo.  et  QaU.,  M6m.  L6p.  RomAiiofl,  toI.  7, 1883,  p.  890. 
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Type.— Male,  No.  15239,  Cuemavaca,  Mexico,  April,  1912  (R. 
Miiller). 

Close  to  G.flavescens  Dognin,  but  more  densely  strigose,  especially 
on  the  outer  half  of  wing. 

Genus  ARBELA  Moore. 

ARBELA  NAIDA,  new  ipecles. 

Fore  wing  brownish  ^ay,  the  strig»  small  and  sparse,  forming 
wavy  lines  on  the  outer  part  of  wing;  a  blackish  cloud  beyond  cell; 
a  slender  silvery  white  line  along  inner  margin  to  middle;  a  terminal 
row  of  black  streaks  at  the  terminations  of  the  veins.  Hind  wing 
gray,  scarcely  strigose,  with  terminal  marks  as  on  fore  wing.  Ex- 
panse, 31  nmi.    Male  antennaB  simple. 

Type. — ^Male,  No.  15240,  U.S.N.M.,  Cuemavaca,  Mexico,  Aprily 
1912  (R.  Mailer). 
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A  NEWLY  FOUND  METEORITE  FROM  NEAR  CULLISON, 
PRATT  COUNTY,  KANSAS.* 


By  George  P.  Merrill, 
Head  Curator  of  Geology  ^  United  States  National  Museum, 


The  stone  described  below  was  found  by  Mr.  A.  J.  Oshel,  who 
writes  that  *'it  struck  the  earth  December  22,  1902,  on  the  northeast 
comer  of  section  25,  township  28,  range  15,  in  Pratt  County."  As 
it  was  not  found  until  1911  we  are  confronted  with  the  usual  doubt 
as  to  whether  the  stone  is  actually  the  one  seen  to  fall  on  the  date 
given.  The  oxidized  condition  of  its  crust  leaves  no  doubt  as  to  its 
having  lain  for  a  considerable  time  in  the  ground,  but  for  how  long 
there  is  no  means  of  estimating.  Excepting  for  the  natural  feeling  of 
caution  that  exists  in  the  mind  of  every  man  experienced  in  such 
matters,  there  is  no  apparent  reason  for  not  accepting  the  date  given. 

The  general  appearance  of  the  stone  is  shown  in  figures  1  and  2  of 
plate  54.  It  is  a  very  complete  individual,  a  chip  of  a  few  grams 
weight  only  having  been  broken  from  one  edge.  There  exists  no 
large,  recently  broken  surface  to  suggest  that  it  became  broken  after 
reaching  our  atmosphere,  or  that  the  one  stone  may  not  constitute 
the  entire  fall. 

The  crust,  which  extends  practically  over  the  entire  surface,  is 
very  thin  and  has  suflFered  to  such  an  extent  through  oxidation  that 
nothing  of*  value  can  be  learned  from  its  study.  Except  for  an 
occasional  slightly  protruding  metallic  point  where  it  has  been 
rubbed,  and  for  the  pittings,  the  appearance  of  the  stone  is  so  like 
that  of  a  weathered  bowlder  of  a  dense,  fine-grained  trappean  rock 
that  for  some  time  there  existed  a  doubt  as  to  its  true  nature,  a  doubt 
which  was,  however,  inunediately  dispelled  on  viewing  a  thin  section 
through  the  microscope.  On  a  broken  surface  the  stone  is  nearly 
black  and  without  structural  features  or  metallic  points  recognizable 
to  the  unaided  eye.  Characteristic  pittings  are  present,  particularly 
on  the  broad  end  shown  at  the  lower  right  in  the  figures  of  plate  54. 
Both  of  the  views  on  this  plate,  it  should  be  stated,  are  somewhat 
diagonal  in  order  to  bring  into  view  as  much  of  the  surface  as  possi- 
ble, and  hence  fail  to  show  the  full  size  of  the  stone.    The  maximum 

1  Catalogue  N&  4d0,  U.  8.  National  Muaeom. 
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dimensions  are  as  follows:  21  cm.  by  25  cm.  by  12  cm.;  weight, 
10.10  kilograms. 

As  mentioned  above,  the  stone  is  so  dense  and  fine^ained  that 
nothing  of  its  mineral  nature  can  be  learned  from  an  examination  of 
a  broken  surface  by  the  unaided  eye.  A  sawn  and  polished  surface 
is,  however,  abundantly  specked  with  small  metallic  points  and 
numerous  chondrules.  In  the  main  the  distribution  of  the  metallic 
constituents  is  fairly  even,  but  diversified  by  stringers  of  either  metal 
alone  or  metal  and  metallic  sulphide  together,  which  seem  for  the 
most  part  to  have  a  general  trend;  that  is,  their  longer  axes  show  a 
tendency  toward  parallelism  as  though  developed  along  lines  of  weak- 
ness caused  by  shearing.     (PL  55,  fig.  2.) 

In  the  thin  section  the  meteoric  nature  of  the  stone  is  at  once 
apparent.  Everywhere  it  presents  a  dense  aggregate  of  small 
chondrules,  sometimes  mere  fragments  or  again  remarkable  for  their 
sharp  and  circular  outline,  imbedded  in  a  fragmental  and  tuff-like 
ground.  In  its  mineral  composition  the  stone  presents  nothing  new; 
olivine,  orthorhombic  and  monoclinic  pyroxenes  and  fragmentary 
plagioclase  feldspars,  together  with  metallic  iron  and  iron  sulphides, 
make  up  the  entire  recognizable  constituents.  As  noted  later  (p.  330) , 
there  seems  a  possibility  of  the  one-time  presence  of  oldhamite. 

The  stone  is  of  interest,  however,  from  the  diversity  of  the  chondritic 
forms  which  it  carries.  There  are  the  common  monosomatic,  barred, 
grate-like  and  porphyritic  forms  composed  wholly  of  olivine;  the 
radiating  fan-like  forms  composed  of  enstatite;  also  porphyritic  forms 
composed  of  enstatite  in  a  smoky  or  felt^-like  glass,  and  still  further 
chondrules  composed  wholly  of  twinned,  monoclinic  pyroxenes.  These 
last  sometimes  display  a  structure  which  is  new  to  me,  the  outer  rim 
consisting  of  crystals  somewhat  curved  to  conform  to  the  outline  of 
the  chondrule  and  elongated  in  the  direction  of  their  vertical  axes, 
so  that  sections  in  other  than  the  orthopinacoid  zone  show  more  or 
less  distinct  striations.  Interiorly  this  type  of  chondrule  is  a  mass 
of  imperfectly  outlined  granules  some  of  which  show  twin  striae,  but 
the  structure  as  a  rule  is  very  obscure  and  no  attempt  has  been  made 
to  reproduce  it  in  detail  by  photograph  or  drawing.  An  occasional 
form  is  met  with  in  which  the  interior  is  wholly  of  a  yellowish  glass 
while  the  rim  is  of  a  fibrous  pyroxenic  ( ?)  material  radiating  from  a 
common  center.  Several  minute  and  very  nearly  circular  chondrules 
were  noted,  like  a  slightly  brownish,  wine-tinted  homogeneous  glass 
traversed  by  numerous  cracks  into  which  secondary  iron  oxides  had 
penetrated.  Between  crossed  nicok  this  glass  proves  not  absolutely 
isotropic,  but  a  portion  remains  light,  the  dark  cloud  sweeping  over 
it  as  the  stage  is  revolved,  in  a  manner  to  suggest  a  condition  of 
mechanical  stress.  Occasional  faintly  bluish-gray  forms  occur  which 
are  apparently  comparable  with  those  described  by  Tschermak  in  the 
stone  of  Tipperary. 
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In  slicing  this  %tone  the  saw  passed  through  the  larger  diameter  of  a 
nodular  mass  some  10  by  17  mm.  of  a  distinctly  lighter,  somewhat 
greenish-white  color,  which  from  its  sharp  boundaries  at  once  excited 
interest,  and  steps  were  taken  to  secure  a  thin  section  without  wholly 
destroying  the  material.  (See  pi.  55,  figs.  1  and  2.)  This  section, 
when  placed  under  the  microscope,  was  found  to  be  composed,  with 
the  exception  of  a  few  grains  of  troilite,  wholly  of  the  twinned  pyroxene 
noted  as  occurring  sporadically  in  the  body  of  the  meteorite.  It  is 
to  be  noted,  however,  that  the  structure  is  not  chondriticj  but  the 
entire  mass  is  made  up  of  granular  and  columnar  forms  elongated 
parallel  with  the  vertical  axes,  all  closely  interknit,  with  no  residual 
glass,  forming  the  Jiypidiomorphic  gramdar  structure  of  Rosenbusch. 
Though  an  abundant  constituent  of  the  surrounding  mass,  no  me- 
tallic iron  could  be  detected  in  the  body  of  the  nodule.  The  dark 
points  shown  in  the  photograph  are  of  iron  sulphide. 

Incidental  to  this  inclosure  attention  should  be  called  to  another 
structural  feature  of  even  greater  import.  This  is  a  somewhat 
indistinct  wavy  banding  visible  only  on  a  polished  surface.  Close 
inspection  shows  this  to  be  due  to  elongated,  Uly  defined  areas  of  a 
dark  greenish  color  with  intervening  wavy,  narrower  bands,  som^ 
times  mere  lines,  of  a  darker  hue.  The  wider  greehi^  bands  are 
thickly  studded  with  rounded  spots  caused  by  chondrules,  which  are 
much  less  abundant  in  the  dark  bands.  THe  metallic  particles,  both 
sulphide  and  native  iron,  seem  to  be  disseminated  through  all  por- 
tions alike.  The  effect  is  of  a  nature  that  might  be  produced  by  a 
shearing  force  exerted  on  a  body  already  solidified  but  still  capable 
of  yielding;  in  other  words,  it  corresponds  apparently  with  the 
sMieren  structure  of  terrestrial  rocks.  That  this  structure  is  actual 
is  further  shown  by  the  tendency  of  the  larger  metallic  sulphides 
to  be  elongated  in  this  same  general  direction.  It  is  further  to  be 
noted  that  minute  rifts  which  have  opened  in  the  stone  since  its 
faU,  and  are  obviously  due  to  exposure,  all  tend  in  the  same  general 
direction.  Indeed  it  seems  probable  that  the  shape  of  the  mass  as 
found  is  due  to  a  natural  tendency  to  exfoliation  along  these  lines, 
the  maximum  dimensions  given  on  page  326  being  those  parallel 
with  the  schlieren  lines  mentioned. 

This  structure  ia  brought  out  somewhat  obscurely  in  figure  2  of 
plate  55  from  a  photograph  of  a  poUshed  slice,  and  reproduced  about 
two-thirds  of  the  actual  size.  In  the  upper  left  is  shown  the  pyroxene 
inclosure  already  described.  An  irregular  band  some  10  mm.  in 
width  is  conspicuous,  extending  entirely  across  the  surface  from  left 
to  right  just  below  this  inclosure,  and  shorter  areas  again  below  this. 
An  attempt  was  made  to  bring  out  this  structure  still  more  clearly 
in  figure  1  of  this  plate  from  a  photographic  enlargement  of  about 
five  diameters.    The  inclosure  is  here  seen  imbedded  in  a  darker 
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ground  displaying  structures  which  to  my  mind  cfioi  be  explained 
only  on  the  supposition  that  it  was  imbedded  in  a  finer  ash-like 
ground  which,  on  being  subjected  to  a  shearing  moyement,  had 
yielded,  giving  results  closely  simulating  the  flow  structure  produced 
under  similar  conditions  in  terrestrial  rocks. 

A  brecciated  structure  is  not  imcommon  in  meteorites.  Indeed, 
the  mineral  constituents  of  stony  meteorites  are  more  conmion  in  a 
fragmental  condition  than  otherwise.  A  true  breccia  structure  pro- 
duced by  rock  fragments  imbedded  in  a  finer  ground,  as  is  the  case 
of  the  stones  of  St.  Mesmin  and  Soko  Banja,  or  the  Mount  Joy  iron, 
is  much  more  rare,  and  I  have  not  seen,  either  in  the  stone  itself  nor 
in  written  descriptions,  anything  comparable  to  the  structure  I  have 
attempted  to  describe  above.  If  I  am  right  in  my  interpretation  of 
what  is  shown,  it  of  course  means  that  this  stone  was  once  a  portion 
of  a  vastly  larger  mass  in  which  stresses  were  operative  as  in  the 
moderately  deep-seated  portions  of  the  crust  of  our  own  earth.  The 
occurence  differs  from  that  of  Chattonay,  as  described  by  Tscher- 
mak,  in  that  iron  is  very  uniformly  distributed  throughout  the  ground, 
while  only  the  sulphide  is  apparent  in  the  inclosure.  From  the 
Orvinio  stone  it  differs  in  that  the  inclosure  is  not  of  the  same  mineral 
nature  as  the  matrix,  containing  no  olivine  nor  metal,  but  consisting 
wholly  of  the  pyroxene  and  iron  sulphides. 

A  word  with  reference' to  the  iron  sulphide. .  This  is  distributed 
very  generally  throughout  the  stone  both  in  small  particles,  as  is  the 
metallic  portion,  and  also  in  larger  forms,  the  section  shown  in  figure  2, 
plate  55,  which  is  some  15  cm.  by  10  cm.  in  dimension,  showing  seven 
sulphide  areas  varying  from  5  to  10  mm.  in  length  besides  innimierable 
smaller  forms.  These  are  sa  closely  associated  with  the  metallic 
particles  as  to  be  practically,  and  in  some  cases  actually,  in  contact 
with  them.  In  one  instance  an  area  of  sulphide  about  3  mm.  in 
length  and  1  mm.  broad  is  capped,  as  it  were,  at  either  end,  with  the 
native  metal.  (PI.  55,  fig.  3.)  In  other  cases  metal  and  sulphide 
appear  mutually  intergrown.  The  matter  is  mentioned  in  detail  as 
having  some  bearing  upon  the  mineral  nature  of  the  sulphide,  it 
being  usually  conceded  that  the  form  found  in  metallic  meteorites 
is  the  monosulphide  troilite,  and  in  the  stony  forms,  pyrrhotite. 
Recent  work  by  Dr.  E.  T.  Allen,*  of  the  Carnegie  Geophysical  Labora- 
tory, shows  that  in  the  presence  of  an  excess  of  iron  only  the  mono- 
sulphide  is  possible,  and  it  would  hence  seem  probaUe  that  it  must 
so  exist  in  the  stone  here  described.  It  is  possible,  however,  that  there 
may  be  a  gradual  change  in  the  character  of  the  sulphide  as  the  dis- 
tance from  the  point  of  contact  increases,  the  monosulphide  (FeS) 
forming  at  the  immediate  contact  and  this  grading  into  compounds 
conforming  to  the  formula  FcnSn+l.  Separation  of  the  material 
for  analysis  in  order  to  determine  this  point  is  obviously  impossible. 

1  Amer.  Joum.  Sd.,  yoL  33, 1912,  p.  212. 
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Chemical  and  mechanical  analyses  of  the  stone,  by  Dr.  J.  E.  Whit- 
field, yielded  results  as  below.* 

A  separation  by  means  of  an  electromagnet  and  treatment  of  the 
residue  with  iodine  yielded — 

Peroant 

Troilite(?) 6.00 

Metallic  iron 19. 40 

Silicate  minerals 74. 50 

Schreibersite 10 

100.00 
The  metallic  portion  yielded — 

PttroMit. 

Silicon 129 

Sulphur Trace. 

Phosphorus 071 

Nickel 9.207 

Cobalt 507 

Copper 040 

Chromium 160 

Carbon 088 

Manganese 080 

lion 89.700 

99.982 

No  traces  found  of  molybdenum,  tungsten,  or  vanadium. 
The  silicate  portion  yielded — 

Percent. 

Silica 47.36 

•Alumina 5.67 

Ferric  oxide 10 

Ferrous  oxide 11. 25 

Lime 84 

Magnesia 31. 72 

Manganese  protoxide 36 

Soda 2.42 

Potash 23 

Titanic  oxide 00 

99.95 

Combining  the  metallic  and  nonmetaUic  portions  and  recalculating 
af t^  makmg  the  very  unsafe  assumptions  that  the  material  caUed 
troilite  is  all  the  monosulphide,  and  that  the  schreibersite  conforms  to 
the  formula  Fe^NiP,  the  following  figures  are  obtained,  representing 
the  composition  of  the  stone  in  mass  or  bulk: 

Silica  (SiOa) 36.30 

Alumina  (AljOj) 4. 24 

Ferric  iron  (Fe^O,) '  .75 

Ferrous  iron  (FeO) 8.38 

Lime(CaO) 62 

I  This  analysis  is  one  of  seYSral  made  by  Doctor  WMtl&eld  for  tbe  present  writer  under  a  grant  from 
the  National  Academy  of  Sofenoes,  to  wMoh  body  be  is  indebted  for  tte  privlleiB  of  ntiUsing  tte  same  li^ 
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Fwoent. 

Magnesia  (MgO) 23.631 

Manganese  oxide  (MnO) 268 

Soda(NaaO) 1.804 

Potash  (KjO) 171 

Sulphur  (S) 2.184 

Phosphorus  (P) 0138 

Nickel  (Ni) 1.80 

Cobalt  (Co) 098 

Copper  (Cu) 008 

Chromium  (Cr) 029 

Carbon  (C) 017 

Manganese  (Mn) 015 

Iron(Fe) 21.270 

Total 100.6988 

Specific  gravity,  3.65. 

None  of  the  rarer  elements  sometimes  reported  as  occurring  in 
meteorites  were  found,  although  very  carefully  looked  for. 

Should  we  refer  all  the  soda  and  lime  to  the  feldspar  it  is  evident 
that  it  belongs  to  an  acid  type  nearer  albite  than  oligoclase.  That 
all  the  lime  can  not  be  so  referred  is,  however,  rendered  doubtful  by 
the  following: 

An  attempt  was  made  to  isolate  some  of  the  component  minerals 
by  the  usual  process  of  crushing,  washing,  and  use  of  heavy  solution. 
The  results  were  complete  failures.  In  the  course  of  the  attempt, 
however,  the  water,  in  which  a  finely  pulverized  sample  hacj  been 
standing  for  some  24  hours,  was  tested  and  gave  distinct  reactions 
for  lime  and  sulphiuic  acid.  Three  independent  tests,  two  by  myself 
and  one  by  Mr.  Chester  Gilbert,  yielded  similar  results,  Mr.  Gilbert 
getting  0.0052  grams  of  CaO  from  9.2495  grams  of  the  pulverized 
stone  after  digesting  in  distilled  water  for  24  hours.  Mr.  Andrew  A. 
Blair,  at  my  request,  digested  a  powdered  sample  for  24  hours  in 
dilute  hydrochloric  acid,  1  part  acid  to  50  parts  water.  The  solution 
yielded  0.28  per  cent  CaO,  0.05  per  cent  SO,,  and  1.14  per  cent  MgO, 
the  last  named  undoubtedly  derived  from  the  olivine.  These  results 
led  to  a  very  careful  search  for  oldhamite,  the  rare  calcium  sulphide. 
With  one  possible  exception  nothing  could  be  found  in  the  slides 
that  could  with  any  degree  of  certainty  be  thus  referred,  and  one  is 
forced  to  conclude  that  if  such  existed  it  has  gone  over  to  an  earthy 
or  perhaps  ocherous  g3rpsiun  and  is  no  longer  recognizable.  It  will 
perhaps  be  remembered  that  I  was  driven  to  a  similar  conclusion  in 
the  case  of  the  Hamblen  (Morristown),  Teimessee,  siderolite,  de- 
scribed some  years  ago.^  It  is  of  course  possible  that  the  minute 
quantity  of  lime  found  may  have  come  from  an  easily  decomposed 
feldspar. 


1  JUDsr.  JourxL  ScL,  vol.  2,  Aug.,  1896,  p.  140. 


Digitized  by  VjOOQiC 


U.  &  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  44    PL.  54 


The  Cullison  Meteorite,  Pratt  County,  Kansas. 
Two  views  of  stone  as  found. 
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The  Cullison  Meteorite,  Pratt  County,  Kansas. 


Fig.  1.— Polished  slice  enlai^ed  about  5  diameters.    Fig.  2.— 
natural  size.    Fig.  3.~Iron  sulphide  capped 


*olished  slice,  about  two- thirds 


at  right  by  metallic  irpn:  r^r-\i^\r> 
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A    REVISION    OF    THE    SOUTH   AMERICAN    DIPTEROUS 
INSECTS  OF  THE  FAMILY  PTYCHOPTERIDiE. 


By  Chables  P.  Alexander, 
Ofihe  Entomological  Laboratory  of  Cornell  University,  Ithaca,  New  York. 


The  only  genus  of  Ptychopterid»  as  yet  made  known  from  the 
Neotropical  regions  is  Tanyderas  Philippi,*  erected  in  1865  to 
receive  the  then  unique  species,  pictus  Philippi,  of  Chile.  Two 
New  Zealand  species,  forcipatv^  Osten  Sacken*  and  annvliferus 
Hutton,'  have  been  described.  The  Oylindroioma  orruitissima, 
described  by  Doleschall  from  the  East  Indies  in  1858,  was  later  foimd 
to  be  a  true  Tanydems* 

I  have  given,  below,  a  rather  free  translation  of  Philippics  original 
description  of  T.  pictaa  and  also  add  the  description  of  a  fifth  species, 
the  second  from  the  American  continent. 

KEY  TO  THE  AMBRIOAN  SPEaES  OF  TANYDERUS. 

Anal  angle  of  tbe  wing  very  sharp;  wing  with  two  brown  fasciae  which  are  almost 
unicolorouB  in  all  of  the  cells;  antennae  with  at  least  25  segments ficttiB, 

Anal  angle  of  the  wing  less  pronounced,  square;  wing  with  an  irregular  picture;  dark 
along  the  cross-veins,  much  paler  in  the  posterior  cells  of  the  wing;  antennae 
17-8egmented patagonicua. 

TAliYDERUS  PICTUS  PhiUppl 

Length  body,  12  1.;  wing  expanse,  26  1. 

Head  quite  black,  only  the  antennsa  are  pale  yellow,  except  the 
first  two  segments,  which,  however,  are  black.  The  long,  slender 
neck-like  prothorax  is  also  black  and  there  appears  above  in  the 
cephalic  half  a  caniculated  excavation,  which  is  nm  through  by  an 
elevated  longitudinal  line  continuing  to  the  posterior  margin.  The 
anterior  portion  of  the  mesothoracic  praescutum  is  yellow  with  a 
black  spot  in  the  middle;  the  remainder  of  the  mesothorax  is,  for  the 
most  part,  black;  on  the  pleurse,  in  front  of  the  wing  basis,  is  a  yellow 

I R.  A.  Philippi.   Aab&hlmig  der  ChOenlschen  Dipteren,  Verb,  der  Zo51.-bot.  Oes.,  1866,  vol.  15,  pp. 
780, 781,  pi.  29,  fi^.  57. 
>  Verb.  ZoOL-bot.  Gee.,  1879,  p.  518. 
« Trans.  New  Zealand  loatitute^  vol.  32.  p.  48. 
*  Osten  Sacken,  Studies  on  Tlpulld®,  pt.  2, 1887,  pp.  228-230. 
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4Bpot,  and  the  space  before  the  scutellum  is  hkewise  yellow;  remainder 
of  the  pleurad  yellow  with  black  spots;  metanotum  is  yellowish  with 
four  black  spots  on  the  caudal  margin.  The  segments  of  the  abdomen 
are  yellow  with  black  posterior  eclges  and  black  longitudinal  spots,  of 
which  there  are  four  on  the  dorsum  in  two  rows.  The  wings  have 
yellow  veins  and  a  yellowish  membrane,  especially  in  the  middle^ 
and  there  are  ramifying,  yellow,  black-bordered  crossbands,  which 
make  this  species  one  of  our  most  beautiful  Tipuhds.  The  legs  are 
yellowish  with  black  coxsb  and  a  blackish  ring  above  and  below  the 
knee;  they  are  rather  strongly  haired.  Halteres  are  black  with 
bright  stem. 

The  species  has  an  extremely  sharp  anal  angle  and  possesses  a 
supemimierary  cross  vein  in  cell  R^  of  the  wing. 


FlO.  1.— LATXBAL  ABnCt  OF  THl  HKAD  OP  TAirYDBBUS  PATAOONICU8.  O,  AMTSNKA;  b,  CLTPKUS; 
e,  MAXILLABT  PALPUS;  Ct,  LABBUIC;  €,  HAXILLA;  /,  HYPOPHABTNZ  (7);  Q,  HTFOPHABYNX  (?);  A, 
LABIUM. 

TAliYDBRUS  PATAOONICUS,  new  tpedec 

AntennfiB  17-segmented;  thorax  gray  with  chestnut  stripes;  anal 
angle  of  the  wings  not  prominent;  supernumerary  cross  veins  in  cells 
S,  and  R^;  wings  marked  with  brown  and  gray. 

Female. — Length,  12.1  mm.;  wing,  18.2  mm.  Legs,  posterior 
femora,  8.2  mm. ;  tibia,  9.8  mm. 

Head. — ^Mouth  parts,  clypeus  (6)  rather  quadrate,  about  as  broad 
as  long;  the  labrum  closely  appUed  to  its  cephahc  margin.  Labrum 
(d)  elongate,  depressed,  flattened,  its  edges  toward  the  tip,  with 
numerous  stout  hairs;  underneath  the  labrum  is  a  pair  (e)  of  elon- 
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gate,  slender,  extremely  pointed  stylets  which  I  believe  to  be 
homologous  with  the  maxillae  of  certain  other  Diptera  (Tabanid»); 
at  the  base  of  the  maxill»,  beneath  the  clypeus,  arise  the  elongated 
maxillary  palpi  (c),  which  are  almost  as  long  as  the  antenn»;  these 
palpi  are  5-segmented;  segment  1  short;  2  twice  as  long  as  1;  3 
longer  than  1  and  2  combined;  4  and  5  subequal,  longer  than  2 
but  shorter  than  3;  palpi  clothed  with  long  appressed  hairs;  between 
the  labrum  and  labium,  there  projects  an  elongated  stylet,  almost 
as  broad  as  the  labrum,  which  seems  to  be  homologous  with  the 
hypophaiynx  (/);  the  possibiUty  exists,  however,  that  it  may  con- 
sist of  the  two  mandibles  closely  apphed  to  one  another.  The 
specimen  is  unique  and  I  do  not  care  to 
remove  the  mouth  parts.  The  elon- 
gated labium  (h)  apparently  2-seg- 
mented,  and  bearing  a  pair  of  broad 
palpi  at  the  tip,  arises  from  the  ven- 
tral surface  of  the  head;  viewed  from 
beneath,  the  labium  is  seen  to  consist 
of  a  basal  and  apical  piece,  the  latter 
deeply  divided  by  a  longitudinal  fur- 
row; the  paJpi  divergent,  their  margins 
clothed  with  long,  stout  hairs;  from 
between  the  palpi  there  projects  out- 
ward a  narrow  compressed  organ  (g) ; 
this  may  (in  case  the  organ  (f)  de- 
scribed above  as  possibly  being  the 
hypopharynx  is  not  this)  be  the  hypo- 
pharynx.  In  this  case  the  mandibles 
would  be  present  and  accounted  for  in 
the  organ  described  above  as  the  hypo- 
pharynx. 

Occipital  region  narrowed  behind, 
broadening  to  the  vertex;  vertex  nar- 
rowed between  the  eyes,  its  sides  parallel;  front  encroaching  onto  the 
inner  margin  of  the  eye  in  a  broad,  shallow  sinus,  in  which  the  anten- 
nae (a)  are  located.  Antennae,  17-segmented;  the  scapal  segments 
almost  smooth  or  with  very  small  hairs;  both  segments  short,  the 
first  cylindrical,  the  second  oval,  its  distal  end  more  enlarged;  the 
flagellar  segments  clothed  with  dense  appressed  hairs;  basal  flagellar 
segnients  almost  subequal;  apical  segments  more  elongated.  (See 
figs.  1  and  2.) 

Mouth-parts  yellow,  the  labium  brown;  maxillary  palpi  dark 
brown;  clypeus  dull  brownish  gray;  antennae  dark  brown,  the  cloth- 
ing of  hairs  on  the  flagellum  rather  paler. 


Fio.  2.— Dorsal  aspect  of  the  head  of 

TAinrDlBXTS  PATAQONICUS.    O,  ANTENNA; 

b,  clypeus:  e,  ma^illaby  palpus;  d, 

LABRUM;  e,  MAXILLA. 
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Front  dark  brown,  black  apically  and  with  a  narrow  median  stripe; 
vertex  brown  with  a  black  Unshaped  mark  between  the  eyes;  occiput 
and  gensB  brown. 

Cervical  sclerites  prominent,  transverse,  deep  velvety  black  on  the 
dorsal  mid  line,  grayish  brown  laterally. 

Thorax. — ^Pronotum,  the  scutum  projects  on  the  dorsal  surface  of 
the  insect,  the  scutellum  is  not  visible  from  above,  dark  brown,  paler 
on  the  sides.  Mesonotum,  praescutum  gray,  the  extreme  mid  line  nar- 
rowly black;  on  either  side  of  this,  extending  from  the  cephalic 
margin  of  the  sclerite  backward  to  the  transverse  suture  where  they 
become  confluent,  a  broad  chestnut  stripe;  laterad  of  this,  near  the 
middle  of  the  sclerite,  a  broad  brownish-chestnut  stripe  runs  back- 
ward, interrupted  by  the  shallow,  open,  transverse  suture.  Scutum 
light  brown  mesially,  caused  by  the  spreading  out  of  the  central 
prsBscutal  stripes;  on  the  sides  of  the  sclerite  are  the  well-defined 

Set    • 


Fio.  S.— Wmo  OP  Taktdebub  pataookicdb.   8ei,  subooota  1;  Si,  radito  1;  lU.  radius  5;  Jfi,  xedia  1; 

CUu  CUBITOB  1;  ItiAt  AKAL. 

continuations  of  the  brownish-chestnut  lateral  prsescutal  stripes; 
scutellum  and  post-no tum  rich  brown;  metanotum  duU  brown. 
PleursB,  spiralcles  prominent,  spongy  in  appearance,  yellow;  epi- 
pleur»  gray,  sternal  region  more  brown.  Halteres  brown,  stem 
slightly  paler.  Legs,  cox»,  and  trochanters  dull  gray;  femora  rich 
brown;  dark  brown  at  the  tip;  tibia  extreme  base  and  tip  brown, 
remainder  yellow ;  tarsi  dark  brown. 

Wings. — ^Venation,  Sc  long,  its  tip  nearer  the  fork  of  R^^  than  to 
the  fork  of  5  4 + 5 ;  a  spur  at  the  fork  oi  Sc;  a  slight  spur  at  the  origin 
of  R^;  an  oblique  supernumerary  cross  vein  in  cell  R^;  a  second  one 
in  cell  -B5.    Anal  angle  of  the  wing  not  especially  prominent. 

Wings  (fig.  3)  subhyaline,  veins  brown;  cells  C  and  Sc  yellow; 
wings  marked  with  gray  and  brown  as  follows:  Brown;  a  rounded 
spot  at  the  base  of  the  wing  under  the  cross  vein  Ji]  a  second  at  the 
origin  of  i?,;  a  third  under  the  tip  of  Sc;  a  large  irregular  spot  ex- 
tending along  the  cord  which  is  on  the  proximal  half  of  the  wing;  a 
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brown  seam  on  the  two  supernumerary  cross  veins  and  on  m;  stigma 
oval,  lighter  brown.  The  gray  extends  as  an  irregular  band  distad 
of  the  supernumerary  cross  veins;  and  as  an  interrupted  band  prox- 
imad  of  the  cord ;  an  isolated  spot  in  the  ends  of  the  cells  Oti^  and  Ou. 

Abdomen. — ^Tergum  light  yellowish  brown;  a  narrow  brown  median 
stripe;  caudal  edge  of  the  sderites  gray,  interrupted  mediaUy  by  the 
brown  median  line;  lateral  edge  of  the  sclerites  dark  brownish  black, 
narrowest  caudaUy;  segment  eight  dark  brown;  genital  segment 
light  brown.  Sternum  light  yellowish  white,  a  brown  transverse 
sub-basal  band;  eighth  segment  dark  brown. 

I  wish  to  thank  Dr.  W.  A.  RHey,  of  Cornell,  for  kind  assistance 
with  this  paper. 

Holotype. — Latitude  Cove,  Patagonia;  United  States  Bureau  of 
Fisheries;  acc^esslon  No.  21999. 

Type.— Oat.  No.  14919,  U.S.N.M. 
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TERRESTRIAL  ISOPODS  COLLECTED  IN  COSTA  RICA  BY 
MR.  PICADO,  WITH  THE  DESCRIPTION  OF  A  NEW 
GENUS  AND  SPECIES. 


By  Habbiet  RighabdsoN; 

Collaborator,  Division  of  Marine  TnvertebraUSy  United  States  NatUmal  Museum. 


Some  terrestrial  isopods  collected  in  Costa  Rica  by  Mr.  C.  Picado 
were  sent  by  Mr.  J.  F.  Tristan  to  the  United  States  National  Museum 
for  determination.  They  were  found  on  epiphytic  plants  of  the 
family  BromeliacesB  ("wild  pines")  and  were  mostly  collected  at  an 
altitude  of  2,000-2,500  meters.  Among  them  are  some  specimens 
representing  a  new  genus  of  OniscidsB. 

Other  terrestrial  isopods  collected  in  Costa  Rica  by  Mr.  J.  F. 
Tristan  were  also  sent  to  the  United  States  National  Museum  about 
the  same  time.  These  were  collected  in  the  Bromelias  in  the  old  crater 
of  "  Reventado ''  near  the  Volcano  Irazu.  Mr.  Tristan  writes  that  the 
old  crater  is  covered  with  forest. 

Family  ONISCIDiE. 

PENTONISCUS,  new  genus. 

Body  with  the  abdomen  abruptly  narrower  than  the  thorax. 

Head  with  median  and  antero-lateral  lobes  smaU. 

Second  antennsd  with  a  flagellum  composed  of  five  articles,  the 
third  and  fourth  rather  indistinctly  separated. 

Mouth  parts  as  in  the  other  genera  referred  to  this  family.  Inner 
lamella  of  the  second  maxilla  furnished  with  two  plumose  setse. 
Mandibles  with  molar  expansion  obsolete,  and  replaced  by  a  reciured 
seta;  cutting  edge  formed  of  three  blunt  teeth.  MaxUlipeds  with 
palp  composed  of  three  articles,  the  last  very  narrow  and  elongate; 
masticatory  lobe  short  and  truncate  at  tip. 

Terminal  segment  of  abdomen   triangular,  with   apex  obtuse. 

Uropods  of  a  structure  similar  to  those  in  the  other  genera  in  the 
family. 

The  type  of  the  genus  is  Pentoniscus  pruinosus,  new  species. 

This  genus  differs  from  all  the  known  genera  of  OmscidsB  in  having 
the  flagellum  of  the  second  antennsB  composed  of  five  articles. 

Proceedinqs  U.  S.  National  Museum,  Vol.  44-No.  1954. 
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PBRTOmSCUS  PRXTZNOSUS,  new  spades. 

Body  oblong-ovate;  4  mm.  long  and  IJ  mm.  wide.     Color  reddish- 
brown  with  wavy  lines  of  yellow  on  either  side  of  the  median  line. 

Head  wider  than  long,  with  the  front  not  margined.  Antero- 
lateral lobes  small;  front  slightly  produced  in  the  middle  in  a  widely 
rounded  lobe.  Eyes  very  small,  black,  and  situated  about  the 
middle  of  the  lateral  margin.  The  second  antenna  have  the  first 
article  short,  the  second  and  third  subequal,  and  each  a  little  longer 
than  the  first;  the  fourth  is  one  and  a  half  times 
longer  than  the  third;  the  fifth  is  a  little  longer 
than  the  fourth.  The  flagellum  consists  of  five 
articles,  the  third  and  fourth  being  rather  indis- 
tinctly separated,  and  a  long  terminal  spine  equal 
in  length  to  the  flagellum. 

The  first  segment  of  the  thorax  is  a  little  longer 
than  any  of  the 
following  seg- 
ments, which  are 
subequal.  The 
post  -  lateral  an- 
gles of  the  last 
three  segments 
are  produced 
backward;   those 


no.  2.— PENTONISCUS  PBX7IN08UB. 

ANTENNZC. 


SlCOlVD 


Ito.  1.— PXNTOMISCUS 
PBXTDfOSUS. 

of  the  first  four 'segments  are  rounded. 

The  abdomen  is  abruptly  narrower  than  the  thorax.    The  lateral 
parts  of  the  first  two  segments  are  concealed  by  the  seventh  thoracic 


Fio.  8.— Penion- 

X8CU8  FBUXNO- 
BUS.  Vattt.tj- 
PED. 


Fig.  4.— Penton- 
iscus  fbuimo- 
8us.  ikneb  la- 
MELLA or  SEC- 
OND ] 


FlO.  5.— PEKTOW- 
ISCUS  PBX7INO- 

sus.    Mandi- 
ble. 


segment.  The  post-lateral  angles  of  the  three  following  segments  are 
produced  backward  in  very  acute  angles.  The  first  segment  is  a  lit- 
tle shorter  than  any  of  the  others,  which  are  subequal.  The  sixth  or 
terminal  segment  is  triangular,  with  the  apex  roimded.  The  pedun- 
cle of  the  uropoda  extends  almost  to  the  extremity  of  the  terminal 
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abdominal  s^ment.  The  branches  are  stylifomi;  the  inner  being 
the  shorter  and  about  equal  in  length  to  the  terminal  abdominal 
segment;  the  outer  brandi  is  about  one  and  a  third  times  as  long 
as  the  inner. 

About  11  specimens  were  collected  at  Estrella,  at  an  altitude  of 
2,000  meters,  by  Mr.  Picado. 

Locality  7. — One  specimen  at  La  Mica,  in  the  mountains  south- 
west of  Oros6.    Collected  by  Mr.  Picado. 

Locality  S. — ^Fourteen  specimens  at  La  EstreUa,  in  the  Bromelias, 
several  meters  from  the  ground.    Collected  by  Mr.  Picado. 

Locality  6. — ^About  16  specimens  at  La  Mica,  in  the  mountains 
southwest  of  Oros6.    Collected  by  Mr.  Picado. 

Locality  4- — About  30  specimens  at  Pitahaya  (south  of  Cartago). 
Collected  by  Mr.  Picado. 

Li  color  and  color  markings  the  new  species  is  similar  to  Porcdr 
lionides  pruinosus  (Brandt). 

Type.— Cat.  No.  43771,  U.S.N.M. 

PHILOSCU  MUSCORUM  (SoopoH). 

Locality  S. — ^La  Pitahaya  (south  of  Cartago).  (Color  pattern 
typical.)    Collected  by  Mr.  Picado. 

Locality  1. — ^La  Estrella,  in  Bromelias,  several  meters  from  the 
ground.  Collected  by  Mr.  Picado.  The  color  pattern  is  somewhat 
different  in  these  specimens,  there  being  a  double  series  of  light 
patches  on  each  side  of  the  mesosome,  one  series  at  the  base  of  the 
side  plates  and  the  other  on  the  outer  side  of  the  series  of  dark  patches. 
The  median  dark  band  also  has  light  patches. 

Locality  5. — ^La  Mica,  mountains  southwest  of  Oro&6.  (About  the 
same  as  No.  1.)    Collected  by  Mr.  Picado. 

Locality  6. — ^La  Mica,  mountams  southwest  of  Oros&  The  dark 
patches  are  almost  entirely  obliterated  by  the  presence  of  the  light 
patches.    Collected  by  Mr.  Picado. 

Locality  2. — (Same  as  locality  1.)  In  some  specimens  the  color 
pattern  is  the  same  as  No.  1 ;  in  others  the  same  as  No.  6.  Collected 
by  Mr.  Picado. 

Locality. — Reventado.  Collected  by  Mr.  Tristan.  In  some  specie 
mens  the  color  pattern  is  the  same  as  No.  1 ;  in  others  it  is  the  same 
as  No.  6;  in  others  it  is  like  No.  1,  but  with  a  transverse  row  of  light 
spots  on  the  posterior  margin  of  each  of  the  thoracic  segments. 

In  some  of  the  smaller  specimens  the  first  article  of  the  flagellum 
of  the  second  antennad  is  not  much  longer  than  either  of  the  other 
two  articles. 

In  the  male  specimens  the  first  two  pairs  of  legs  have  the  propodus 
somewhat  more  inflated  than  in  the  specimens  of  PhUoacia  muscorum 
from  North  America  with  which  I  have  compared  them. 
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The  following  were  also  collected  by  Mr.  Picado:    . 

LoccMty  8. — ^The  specimens  are  like  those  from  locality  3.  Color 
pattern  typical. 

Locality  11. — Oros5,  1,200  meters  altitude,  July.  The  specimens 
are  more  like  those  from  locality  8. 

Locality. — ^Planton,  2,600  meters  altitude,  May.  Similar  to  speci- 
mens from  locality  No.  1. 

Locality. — ^La  Estrella,  2,000  meters  altitude.  May.  In  one  speci- 
men the  color  pattern  is  typical.  In  two  it  is  like  those  from  locality 
No.  1.    In  two  others  it  is  still  different,  being  more  like  No.  6. 

ALLOmSCUa  tpedMr 

Locality  4* — One  imperfect  specimen  was  obtained  at  Pitahaya, 
Costa  Rica.    Collected  by  Mr.  Picado. 
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SOME  FOSSIL  INSECTS  FROM  FLORISSANT,  COLORADO. 


By  T.  D.  A.  COOKERELL, 
Of  the  UniveriUy  of  Colorado  ^  BoiUder. 


When  visiting  the  United  States  National  Museum  during  the 
summer  of  1911,  I  examined  the  collection  of  fossil  insects,  and 
picked  out  three  undetermined  species  which  were  of  special  interest, 
asking  permission  to  study  them.  These  are  reported  on  herewith. 
The  specimens  are  from  the  Miocene  shales  at  Florissant,  Colorado, 
and  form  a  part  of  the  Oustay  Hambach  collection.  I  have  added 
descriptions  of  two  Hymenoptera  collected  at  Florissant  in  1912. 

Order  NEUROPTERA  Linnaeus. 
Family  HEMEROBIIDiE  Stephens,  emend.  Westwood. . 

The  Hemerobiidffi,  as  understood  by  most  authors,  are  divided  by 
Handlirsch  into  several  families,  namely,  Dilarid»,  Osmylidae, 
Polysto&chotidsB,  Sisyridae,  Nymphesidse,  and  Hemerobiid».  Of 
these,  the  HemerobiidsB  proper  are  abundantly  represented  in  the 
North  American  fauna,  while  (according  to  Btmks,  as  shown  by  his 
recent  catalogue)  we  have  two  species  of  PolystCMihotes,  one  each  of 
Sisyra  and  Climacia  (Sisyridse) ,  and  one  of  DUar.  The  Osmylid»  are 
not  represented.  In  the  Miocene  shales  of  Florissant  we  find  instead 
one  PolysUBchotes,  two  OsmylidsB,  and  no  Hemerobiidse,  Sisyrid»,  or 
Dilaridsd.  Probably  not  much  importance  should  be  attached  to  the 
apparent  absence  of  several  groups,  but  the  existence  of  OsmylidsB, 
an  Old  World  group,  is  significant,  and  in  harmony  with  other  facts, 
such  as  the  occurrence  of  a  species  of  Nemopterid®  in  the  shales. 

Oamylus,  although  made  the  type  of  a  distinct  family  Osmylid® 
by  Handlirsch,  according  to  the  more  usual  classification  falls  in 
Hemerobiidae,  where,  however,  it  will  at  least  typify  a  subfamily 
Osmyline. 

Proc££OInq8  U.  &  National  Museum,  Vol.  44-Na  1955. 
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Genus  OSMYLIDIA  Cockerell. 

OSMTUDIA  RBQUIBTA  (ScoddM). 

Otmyltu  requxetus  Scudder,  Tertiary  Insecta  N.  America,  1890,  p.  162. 
Osmylidia  requieta  (Scudder),  Cockerell,  Canadian  EntomologiBt,  vol.  40, 1908, 
p.  342. 

Scudder  described  one  of  the  Florissant  Osmylids  as  Osmylus 
requietus.    He  prefaced  his  account*  with  the  following  remarks: 

The  species  we  have  placed  here  agrees  somewhat  closely  with  the  species  from 
amber,  Otmylus  pictuSf  referred  by  Hagen  to  this  genus,  but  differs  from  it  in  its 
lack  of  any  diverse  coloring  in  the  wings,  as  well  as  in  some  minor  points  of  the 
neuration,  as  in  the  distance  of  the  outer  series  of  gradate  veinlets  from  the  outer 
border  of  the  wing,  their  regular  connection  with  one  of  the  basal  branches  of  the 
radius,  the  regularity  of  the  inner  series  of  gradate  veinlets,  as  well  as  the  structure 
of  the  cubital  region.  The  two  Tertiary  species,  however,  agree  together,  and  dis- 
agree with  the  living  types  in  the  simple  character  of  the  costal  nervules,  the  much 
smaller  number  of  sectors,  and  the  character  of  the  basal  half  of  the  wing,  where  the 
sectorial  interspaces  are  regular  and  broken  by  few  and  irregularly  scattered  cross 
veins,  instead  of  being  so  numerously  supplied  as  to  break  up  the  field  into  an 
almost  uniform  and  minute  reticulation.  The  two  fossil  spades  would  therefore 
appear  to  form  a  section  apart. 

I  found  Oamylus  requietus  Scudder  in  the  shale  at  station  13  of  the 
Florissant  r^on.  The  specimen  agreed  with  Scudder's  type,  except 
that  it  was  a  little  smaller,  the  wings  14  mm.  long  instead  of  over  15. 


Fig.  1.— Vbnation  of  Osmtlidia  aBQunrA  (Scudokb). 

The  insect  diflfers  conspicuously  from  typical  Osmylua  in  the  char- 
acters mentioned  by  Scudder,  and  on  it  I  founded  a  new  genus 
Omnylidia}  Whether  the  species  from  Baltic  amber  should  be  con- 
sidered strictly  cogeneric,  I  will  not  venture  to  decide.  In  many  of 
Its  characters  this  genus  resembles  the  very  much  older  NymphUes 
crameri  Haase,  from  the  lithographic  stone  of  Bavaria;  indeed,  it 
may  fairly  be  said  that  Oamylidia  is  intermediate  between  NympMies 
of  the  Jurassic  and  Osmylua  of  the  present  day. 

I  Tertiary  Insects,  p.  102.  >  Can.  Ent,  vol.  40, 1908,  p.  342. 
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This  species  is  represented  in  the  United  States  National  Museum 
by  a  good  specimen,  showing  the  body,  antennae,  and  wings,  and. 
confirming  the  generic  characters.    I  give  a  new  figure  of  an  anterior 
wing  (fig.  1),  kindly  drawn  for  me  by  Miss  June  M.  Ashley. 

Plmotype.—CAi.  No.  68681,  U.S.Nlf. 

Order  LEPIDOPTERA  Linnaeus. 

Family  NYMPHALIDiE. 

Genus  CHL.ORIPPE  Boisduval. 

CHLORIPPS  WHMATT JB  Cockerall. 

Plate  56,  fig.  3. 

CMorippe  wUmatta  Oookerbll,  Canadian  Entomologist,  vol.  39, 1907,  p.  361. 

The  specimen  belonging  to  the  United  States  National  Museum  is 
not  so  well  preserved  as  the  type,  but  it  shows  the  abdomen  and  more 
or  less  of  the  hind  wings.  The  abdomen  is  quite  broad  Gaigely  as 
the  result  of  pressure,  no  doubt),  dusky,  with  the  sutures  rather 
broadly  pallid.  The  venation  of  the  hind  wing  is  partly  preserved 
and  is  as  in  OKlorippe  and  allied  genera.  The  shape  of  the  hind  wing 
seems  to  have  been  as  in  normal  females  of  the  genus.  It  is  difficult 
to  make  out  the  markings  of  the  hind  wing,  but  the  submaiginal 
pale  band  is  faintly  indicated,  and  the  usual  row  of  spots  in  the 
interspaces  was  evidently  present,  though  apparently  they  were  light, 
witjiout  dark  centers.  There  are  also  indications  of  a  pale  spot  at 
the  base  of  the  cell  between  the  media  and  cubitus,  one  of  the  series 
of  pale  spots  crossing  the  hind  wing  in  males  of  modem  Ohlcrippe. 

Plesioiype.— Cat.  No.  58682,  U.S.N.M. 

Order  ORTHOPTERA  Latreille. 

Family  MANTID-aB. 

EOBRUNERIA,  new  genus. 

The  generic  characters  are  included  in  the  description  of  the  follow- 
ing species  which  is  the  type  of  the  genus. 

BOBRUNERIA  TBSSELIATA,  new  ipeelei. 

Plate  66,  figs.  1,  2. 

Tegmen  about  33  mm.  long  and  11)  mm.  wide;  the  costal  field 
about  middle  of  tegmen  one-third  of  total  width.  In  the  costal  field 
are  longitudinal  brown  bands,  and  on  the  lower  two-thirds  of  the 
wing  broad  oblique  ones,  all  broken  up  by  cross  veins  into  little 
square  blocks.    Although  the  markings,  as  shown  in  the  figures,  are 
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very  distinct,  the  lens  or  microscope  shows  no  additional  details,  and 
it  is  impossible  to  say  more  about  the  venation  than  that  it  appears 
to  be  perfectly  normal  for  a  mantid  with  a  broad  costal  field,  such 
as  the  female  of  Stagnumumtis  Ivmbata  i[Hahn).  The  tessellated 
markings  resemble  those  of  the  lower  wings  of  Stagnumumtis  and 
other  mantids. 

I  had  taken  this  for  a  locustid,  and  made  many  efforts  to  find  some- 
thing similar  in  the  modem  fauna,  both  by  examining  the  literature 
and  consulting  specialists  in  the  group.  Here  I  failed  entirely,  but 
Prof.  L.  Bniner,  to  whom  I  sent  a  photograph,  remarked  that  the 
insect  looked  to  him  more  like  a  mantid,  and  gnce  having  this  clue 
I  soon  became  convinced  that  it  belonged  to  that  family. 

Holotype.—Ce^i.  No.  68683,  U.S.N3I. 

Order  HYMENOPTERA  Linn«us. 

Family  PANURGIDJE. 

Genus  LIBELLULAPIS  Cockerell. 
LIBBLLtJLAPIS  WILMATT JB,  new  ipedes. 

Female. — ^Length  13)  mm.,  anterior  wing  about  8  mm.;  rather 
robust;  the  head  and  thorax  were  apparently  black,  the  abdomen 
pale  (as  preserved  very  pale  reddish,  with  faint  suffused  bands,  only 
that  on  the  fourth  segment  conspicuous,  the  apex  also  a  little  darkened) ; 
head  very  broad,  its  breadth  5  mm.,  being  the  same  as  that  of  the 
thorax  in  the  r^on  of  the  wings;  ocelli  rather  large;  legs  broadly 
hairy;  abdomen  with  a  heavy  apical  fringe  of  hair,  but  no  ventral 
scopa;  wings  hyaline,  reddish,  stigma  and  nervures  ferruginous; 
pygidial  plate  broad  at  base,  then  rapidly  narrowing,  but  expanding 
apically,  though  of  course  much  narrower  there  than  at  base. 

Marginal  cell  long,  pointed,  though  not  very  sharply,  the  point 
only  a  very  short  distance  from  costa;  stigma  rather  well  developed 
(considerably  larger  than  in  LUhurgua,  etc.);  two  submaiginal  cells, 
the  second  very  long,  considerably  longer  than  the  first;  basal  ner- 
vure  straight,  except  for  a  slight  bend  at  its  lower  end;  basal  nervure 
meeting  transversomedial,  the  latter  strongly  oblique,  the  lower  end 
more  apical;  second  submarginal  cell  receiving  both  recurrent  ner- 
vures, the  first  some  distance  from  the  base,  the  other  about  one- 
fourth  of  this  distance  from  the  apex;  second  recurrent  nervure  with 
a  gentle  curve. 

Hind  wing  with  the  venation  ordinary,  except  that  the  distance 
from  the  upper  end  of  the  transversomedial  nervure  to  the  beginning 
of  the  discoidal  cell  is  much  less  than  the  side  of  the  discoidal  cell  on 
the  median  cell.  (This  peculiarity  is  also  observed,  though  less  pro- 
nounced, in  Panurgua,  especially  P.  cdcaralus;  the  second  submar- 
ginal cell  is  also  very  long  in  Panwrgus.) 
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Wing  measurements  in  microns: 

Depth  of  stigma,  about 368 

Length  of  marginal  cell 2,320 

Width  (depth)  of  maiginal  cell 528 

Marginal  cell  on  first  submarginal 352 

Marginal  cell  on  second  submarginal 880 

Marginal  cell  from  second  (morphologically  third)  transversocubital  nerviire  to 

apex 1,312 

Basal  nervuie  on  first  submarginal  cell 400 

Basal  nervxue  on  first  discoidal  cell  (not  allowing  for  curvature) 1, 280 

Length  (diagonal)  of  first  submarginal  cell 1, 408 

Length  of  second  submaiginal  cell 1, 728 

Second  submarginal  cell  on  first  discoidal 480 

Second  submarginal  cell  on  third  discoidal 1,120 

Second  submarginal  cell  from  insertion  of  second  recurrent  nervure  to  apical 

appendicular  nerviu^ 112 

Second  discoidal  cell  on  third 592 

Apical  side  of  second  discoidal  cell  below  third  discoidal 352 

Hind  wing: 

Upper  end  of  transversomedial  nervine  to  basal  comer  of  discoidal  cell  (352  in 

L,  antiquorum) 880 

Discoidal  cell  on  median  (not  allowing  for  curvatiure)  (640  in  L,  aniiquorum). .  1, 216 


Fio.  2.— Ptoidxal 

PLATS  or    LiBILLU-  FXQ.  3.— SECOND  8UBMABQIHAL  CELL  OF  LIBELLULAPI8 

LAPIS  WILMATTiE.  inJMAnM. 

The  lower  side  of  the  first  submarginal  cell  is  faintly  arched  down- 
wardsy  but  almost  straight. 

This  seems  certainly  to  belong  to  LibeUulapis,  which  was  based  ^ 
on  a  species  (i.  a/rUiquorum  Cockerell)  collected  by  Scudder  in  the 
Florissant  shales.  A  reconsideration  of  the  genus  leads  me  to  place 
in  the  Panurgidady  where,  by  reason  of  certain  features  of  the 
venation,  it  appears  to  stand  rather  near  to  Pam/wrgua.  The  broad 
head,  with  prominent  eyes,  is  also  suggestive  of  certain  forms  of 
Panurgus.  The  pygidial  plate  is  rather  approached  by  that  of 
Dasypoda. 

In  LiielMapis  (both  species)  the  side  of  the  stigma  on  the  marginal 
cell  is  practically  straight;  in  Pelandrena  (which  has  a  proportionally 

1  BuU.  Mas.  Comp.  Z(M.,  vol.  50,  No.  2,  ig06,  p.  42. 
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larger  stigma)  it  is  convex;  in  Biareolina  neglecta  it  is  conspicuously 
angulate  or  subdentata  about  the  middle. 

lAheUvlapis  vrUmattx  is  easily  known  from  L.  antiquorum  by  its 
much  larger  size. 

Hdbitai. — ^Miocene  shales  of  Florissant,  at  Wilson's  ranch;  col- 
lected July,  1912,  by  Wihnatte  P.  Cockerell. 

Hdotypc-OAt.  No.  68688,  U.S.N.M. 

Family  CEPHID^. 
Genus  JANUS  Stephens. 

JANUS  DISPSRDITUS,  new  syadM. 

Length  13  nun.,  but  apex  of  abdomen  (probably  1,  mm.)  missing; 
anterior  wing  8f  nun.;  width  of  abdomen  (flattened)  3|  mm.,  of 
thorax  3  mm.;  the  head  was  apparently  black,  or  at  least  very  dark; 
the  thorax  dark  brown,  but  paler  than  head;  the  abdomen  and  legs 
apparently  ferruginous;  wings  clear,  with  ferruginous  nervnres. 

The  venation  of  anterior  wings  agrees  almost  exactly  with  Janus 
integer,  as  represented  by  MacGillivray,*  except  as  follows: 

(1 )  The  veins  are  more  robust,  like  those  figtu^d  by MacGillivray  for 
J.  abbrevicUus. 

(2)  The  first  (basal)  marginal  cell  has  its  basal  comer  very  acute, 
more  as  in  Macrocephus. 

(3)  The  first  recurrent  nervure  exactly  meets  the  first  transverso- 
cubital,  also  as  in  Macrocephus. 

(4)  The  second  recurrent  meets  the  second  transversocubital. 

(5)  The  basal  nervure  on  first  submarginal  cell  is  shorter,  as  in  J. 
aihreviatus.  (The  relative  positions  of  the  basal  and  transverso- 
medial  nervures  are  exactly  as  in  J.  integer,  not  as  in  Macrocephus). 

(6)  The  stigma  is  formed  as  in  «7.  aiibreviaius.  (More  robust  than 
in  Macrocephus). 

(7)  The  third  submarginal  cell  is  verj'  long,  longer  than  in  J.  integer, 
and  quite  imlike  the  relatively  short  cell  of  Macrocephus.  The 
following  measurements  are  in  microns: 

Second  submarginal  cell  on  lower  side 1, 232 

Third  submarginal  cell  on  lower  side 1, 232 

Third  submarginal  cell  on  apical  side ^ 784 

Third  submarginal  cell  on  upper  side 1, 072 

What  can  be  seen  of  the  hind  wing  seems  normal  for  the  genus,  but 
the  apex  of  the  median  cell  (subcostal  of  Marlatt)  is  more  acute  than 
in  J.  integer,  herein  rather  resembling  Macrocephus. 

Miocene  shales  of  Florissant;  1912.  Collected  by  W.  P.  Cockerell 
at  the  Wilson  ranch.  This  is  the  first  fossil  cephid  from  America. 
Among  the  European  fossils,  this  must  fall  nearest  to  Electrocephdlus 
straJUendorffl  Konow,  from  Baltic  Amber. 

Type. — In  the  collections  in  the  University  of  Colorado. 

iProo.  V.  a.  NAt  lias.,  vol. »,  pi.  43,  fig.  03. 
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Fig  1.— Eobruneria  tessellata,  new  Species. 


Fig.  2.-E0BRUNERIA  tessellata,  new  Species. 


Fig.  3.— Chlorippe  wilmatt>c  Cockerell. 

For  description  of  specimens  see  page  343, 
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RESULTS  OF  THE  YALE  PERir\r[AN  EXPEDITION  OF  1911. 
ORTHOPTERA  (EXCLUSIVE  OF  ACRIDIIDiE). 


By  A.  N.  Caudell, 
Ofiht  Bureau  of  Entomology  ^  United  States  Department  of  Agriculture, 


The  Peruvian  localities  mentioned  in  this  paper  are  for  the  most 
part  absent  from  printed  maps  and  geographical  indices.  Most  of  the 
Orthoptera  taken  by  the  expedition  were  collected  at  a  few  localities 
in  southeastern  Peru.  Pampaconas  River,  a  locality  given  for  a 
goodly  number  of  species,  is  an  uncharted  stream  flowing  between 
the  Urubamba  and  Apurimac  Rivers. 

By  previous  agreement  representatives  of  all  Orthoptera  taken  by 
the  expedition  and  the  types  of  all  new  species  are  deposited  in  the 
United  States  National  Museum. 

Family  BLATTID^. 

CHORISON8URA  PBRUANA,  new 


Allied  to  C.  peO/udda  Saussure,  from  Mexico. 

Maie. — Color  a  nearly  imiform  brownish  yellow,  the  disk  of  the 
pronotum  with  the  imderlying  part  of  the  tliorax  showing  through 
as  a  darker  central  portion.  Pronotum  broadly  rounded  anteriorly 
and  behind  almost  truncate.  Elytra  extending  much  beyond  the  tip 
of  the  abdomen;  wings  with  an  apical  area  about  as  long  as  broad 
acuteangulate  basally  and  apically  extending  barely  beyond  the  tip 
of  the  costal  field,  broadly  rounded  and  faintly  notched  mesially. 
Supraanal  plate  broadly  transverse  and  very  obtuseangulate  apically; 
subgenital  plate  small  and  succeeded  by  a  pair  of  upwardly  directed, 
basally  broadened  styles.  Legs  slender,  the  femora  imarmed  be- 
neath except  with  short  bristles. 

Length,  entire  from  front  of  head  to  tip  of  elytra,  13  mm.;  prono- 
tum, 2  mm.;  elytra,  11  mm. 

Type. — One  male,  Huadquina,  July  31,  5,000  feet  altitude.  Cat. 
No.  16046,  U.S.NJi. 

PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VoL.  44-Na  1966. 
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I8CHNOPTBRA  PAMPACONAS,  new  tptdat. 

A  medium  sized  blacldsh  red-brown  species  apparently  differing 
from  any  described  species  recorded  from  Peru  or  surrounding 
regions. 

Female. — Size  medium;  body  depressed;  form  elongate,  the  closed 
wings  surpassing  the  tip  of  the  abdomen  by  fully  a  third  their  lengUi; 
head  not  quite  concealed  beneath  the  pronotum;  ocelli  large  and 
situated  sublaterally  next  the  inner-upper  margin  of  antennal  scrob» 
next  the  eye;  interocellar  space  broader  than  the  interocular  space, 
which  is  about  as  broad  as  the  width  of  one  eye;  antenn®  covered 
with  fine  short  hairs.  Pronotum  narrowly  rounded  in  front  and 
broadly  rounded  behind,  the  sides  deflexed,  the  disk  dimpled  on  each 
side  of  the  middle.  Elytra  long  and  slender,  semi-coriaceous,  the 
veins  fairly  distinct,  the  costal  field  long  and  narrow;  wings  in  repose 
as  long  as  the  tegmina,  transparent,  the  anterior  field  apically  a  little 
infuscated;  ulnar  vein  with  two  complete  branches  extending  to  the 
apex  and  with  seven  or  eight  incomplete  veins;  there  are  more  than 
a  dozen  costal  veins,  two  or  three  of  which  are  forked  and  many  of 
them  apically  somewhat  swollen.  Legs  slender,  the  anterior  femora 
armed  beneath  on  the  front  margin  with  three  or  four  stout  spines 
on  the  basal  holf  iollowed  on  apical  part  by  a  row  of  fine  short  ones; 
arolia  between  the  claws  very  small  and  inconspicuous,  often  hard 
to  see.  SuprdBiiAl  plate  considerably  produced  and  apically  rounded ; 
subgenital  plate  broad  and  posteriorly  broadly  rounded,  entire;  cerd 
stout  and  long,  finely  haired. 

General  color  a  very  dark-reddish  brown,  the  pronotum  almost 
uniformly  black  and  the  legs  light  yellowish,  as  are  also  the  mouth 
and  palpi.  The  ocelli  are  a  transparent  reddish,  the  antennsB  brown 
and  the  costal  margin  of  elytra  is  anteriorly  a  little  lighter.  The 
elytra  are  posteriorly  a  little  more  transparent  and  thus  less  dark. 

Length,  total  from  head  to  end  of  elytra,  18  mm.;  pronotum,  3 
mm.;  elytra,  14  mm.;  width,  pronotum,  3.5  mm.;  elytra  at  widest 
point,  4  mm. 

Type. — One  female  Pampaconas  River,  August.  Cat.  No.  15047, 
U.S.N.M- 

It  may  have  been  this  species  which  Bolivar  recorded  from  Peru  ' 
as  /.  conaobrina. 

ISCHNOPTXRA  IGNGBOIS  B&nmmt. 

One  female,  Pampaconas  River,  August. 

I  Anal.  Soo.  Espan.  Hist.  Nat,  vol.  10, 1881,  p.  460. 
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BLATTBLLA  8TTLAT  A,  iMW  ipadM. 

A  moderate  sized  species  apparently  somewhat  allied  to  B.  peruana 
Shelford  and  other  species  described  by  that  author.  In  some  of  the 
characters,  however,  it  differs  from  those  given  for  any  of  the  described 
forms. 

Male. — ^Palpi  with  the  last  segment  considerably  enlarged  basally 
and  tapering  from  there  to  the  tip,  beneath  brownish;  antenn» 
slender  and  sparsely  hairy.  Pronotum  truncate  posteriorly,  anteri- 
orly very  broadly  rounded,  the  sides  broadly  translucid.  Elytra 
extending  distinctly  beyond  the  tip  of  the  abdomen  and,  except  for 
the  brownish  cross  veinlets,  nearly  uniform  in  color;  wing  with  eleven 
apically  swollen  costal  veins;  ulnar  vein  five-branched,  the  first  and 
second  branches  confluent  apically.  Femora  all  well  armed  beneath, 
.  the  anterior  ones  armed  beneath  along  the  entire  margin,  the  spines 
growing  gradually  shorter  toward  the  apex.  Supraanal  plate  broadly 
transverse,  apically  entire;  subgenital  plate  large,  slightly  longer  than 
broad  and  apically  prolonged  at  each  side  as  a  style-like  projection, 
which  is  apically  armed  with  two  or  three  very  smsdl  but  stout  spines, 
and  between  these  projections  there  are  two  apically  more  or  less 
expanded  asymmetric  organs  which  are  very  finely  serrate,  or  spined, 
on  the  inner  margin;  cerci  long,  stout,  and  strongly  depressed. 

Color  clear  yellowish  brown,  the  disk  of  the  pronotum  with  some 
small  oblique  black  dashes  and  the  cross  veins  of  the  elytra  brown; 
abdomen  beneath  mesially  fuscous  to  the  base  of  the  terminal  seg- 
ment and  with  smaller  dark  maculations  along  the  margins;  the 
tarsal  joints,  except  the  first,  are  partially  black  and  the  tibisB  on  the 
outer  side  bear  conspicuous  black  spots  at  the  base  of  the  spines; 
femora  unicolorously  yellowish  brown  except  for  small  blackish  spots 
at  the  base  of  the  ventral  spines  beneath  on  the  middle  and  hind 
pairs;  the  face  has  some  blackish  lines  and  dashes. 

Length,  entire  from  front  of  head  to  end  of  elytra,  14  mm.;  pro- 
notum, 3  mm.;  elytra,  11  mm.;  width,  pronotum,  4.5  mm. 

Type. — One  female,  San  Miguel,  September  1,  6,000  feet  altitude. 
Cat.  No.  16048,  U.S.N.M. 

PHCBTAUA  UBVIOATA  Beauvoii. 

One  male,  Huadquina,  July  30,  5,000  feet  altitude;  one  female, 
same  locality,  July  31. 

BPILAMPRA,  ipedM. 

One  male,  one  female,  San  Miguel,  July  24,  6,000  feet  altitude;  one 
female,  Lucma,  August  7,  7,000  feet  altitude;  one  female,  Pampa- 
conas  River,  August. 

In  the  present  state  of  our  knowledge  of  the  species  of  this  genus  it 
IB  scarcely  possible  to  determine  these  specimens  specifically.  The 
female  specimen  from  Pampaconas  River  has  the  elytra  extending  to 
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the  tip  of  the  abdomen^  while  in  tbe  other  females  they  fall  distinctly 
short  of  it;  otherwise  they  are  similar. 

BLATTA  TINCOCHACA,  Mw  ipeelei. 

Female. — ^The  smallest  species  of  the  genus  known  to  me.  Head 
moderately  exposed,  the  eyes  small  and  wide  apart  and  very  incon- 
spicuous, the  interocular  space  mor^  than  twice  as  broad  as  the  space 
between  the  ant<enn»;  ocelli  scarcely  noticeable;  terminal  segment 
of  the  palpi  swollen  basally,  tapered  apically.  Pronotum  truncate 
posteriorly,  anteriorly  subtruncate  above  the  head  and  then,  together 
with  the  sides,  rounded.  Legs  moderately  stout,  the  fore  femora 
scarcely  spined  beneath,  but  the  middle  and  hind  ones  quite  strongly 
splned,  the  spines  few  in  number;  arolia  between  the  tarsal  claws 
small  but  distinct.  Wings  rudimentary;  elytra  short,  about  as  long 
as  the  pronotum  and  posteriorly  very  broadly  rounded,  almost  trun- 
cate, dorsally  separated  by  a  space  equal  to  about  one-fourth  the 
width  of  one  of  them.  Abdomen  short  and  broad,  the  supraanal 
plate  broadly  triangular,  about  twice  as  broad  as  long,  apically 
entire;  subgenital  plate  valvular  as  in  Bhtta  orienUdis  except  the 
slit  is  more  apical,  extending  a  lesser  distance  toward  the  base. 

General  color  black,  the  legs  yellowish  brown  with  the  femora  and 
tibisB  black  at  each  end  and  the  joints  of  the  tarsi  blackish;  the  abdo- 
men is  a  little  lighter  below  than  above  and  the  margins  of  the  seg- 
ments, especially  beneath,  are  obscurely  yellowish;  pronotum  and 
costal  margin  of  elytra  yellowish,  about  one-fouith  of  the  elytral 
width  occupied  by  this  yellowish  margin;  head  entirely  black  exoept 
a  lightish  tinge  about  the  mouth  parts,  the  eyes  and  vertex  uniformly 
black,  the  eyes  very  inconspicuous;  antennsB  dark  brown,  nearly 
black,  with  the  basal  part  growing  yellowish. 

Length,  entire  from  front  of  head  to  end  of  abdomen  exclusive  of 
cerci,  6.5  mm.;  width  across  widest  part  of  abdomen,  about  3.5  mm. 

Type  wnd  paratype. — ^Two.  females,  Tincochaca,  August  8,  altitude 
7,000  feet.    Cat.  No.  16049,  U.S.N.M. 

OX7CBRCU8  PSRUVIAiniS  Bolivar. 

One  female,  Torontoy,  July  22,  8,000  feet  altitude. 

DASTPOSOMA  NIGRA  BnuMr. 

Five  female  specimens  ranging  from  apparently  full  grown  to  one 
less  than  one-half  inch  long.  All  from  Urubama,  Peru,  July  11, 
9,500  feet  altitude. 

Family  PHASMED-S. 

AtJTOLTCA  TRARSVBRSATA,  ntw  ipeeiet. 

Allied  to  A.  picturata  Bedtenbacher  and  runs  to  that  species  in 
the  table  of  species  in  the  works  of  that  autbor.^    The  posteriorly 

1 108.  Fain.  Phaam.,  p.  g6,  IW. 
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maigined  s^menta  of  the  thorax  and  abdomen  will  readily  separate 
these  two  species. 

Male  and  female. — ^Head  subquadrate,  about  as  broad  as  long; 
antennsB  of  the  usual  structure,  the  basal  s^ment  flattened.  Pro- 
notum  about  the  same  in  width  and  breadth,  the  mesonotum  about 
twice  as  long  as  the  pronotum  and  slightly  broader;  intermediate 
s^ment  obscurely  indicated,  subequal  in  length  with  the  metanotum 
from  which  it  is  usually  separated  by  a  couple  of  small  subdorsal 
transverse  light-colored  spots.  Abdomen  moderately  swollen  in  the 
female,  in  the  male  parallel  sided,  the  s^ments  transverse,  female, 
or  quadrate,  male.  Operculum  of  female  neaiiy  as  broad  as  the 
segment  of  the  abdomen  from  which  it  arises,  reaching  to  the  tip 
of  the  last  segment  and  apicaUy  slightly  acuteangulate;  operculum 
of  the  male  large,  fully  as  broad  as  the  last  s^ments  of  the  abdomen. 
Cerci  of  both  sexes  simple,  short  and  stout,  in  the  female  straight, 
in  the  male  almost  straight.  AU  the  femora  distinctly  carinate, 
the  anterior  one  almost  straight,  at  the  base  very  slightly  curved; 
tibise  also  carinate,  the  sides  sulcate;  tibiae  generally  lighter  colored 
beneath  and  covered  with  fulvous  pile.  The  whole  insect  is  covered 
with  short  hairs  or  pile  as  is  conmion  in  the  genus. 

General  color  velvet  black,  the  antennie  ringed  with  whitish 
yellow  and  the  s^ments  of  the  abdomen  and  thorax  posteriorly 
margined  above  with  white.  The  tip  of  the  femora  is  distinctly 
light  colored,  as  is  also  the  base  of  the  tibiie  for  a  very  short  distance 
and  the  tip  of  the  tibiie  and  base  of  the  first  tarsal  s^ment  is  more 
or  less  whitish.    Gypeus  also  light  yellowish. 

Length,  entire,  male,  30  mm.,  female,  45  nmi.;  antennie,  male, 
27  mm.,  female,  all  but  15  mm.  gone;  mesonotum,  male,  5  nmi., 
female,  8  nmi.;  fore  femora,  male,  9.5  mm.,  female,  11  nmi.;  cerci, 
male  and  female,  1.5  mm. 

Holoiype.^— One  male,  Huadquina,  Peru,  July  26,  1911,  5,000  feet 
altitude. 

AUoiype. — One  female,  July  30,  same  locality;  one  male  paratype, 
same  data  as  the  holotype.  Holotype  and  allotype.  Cat.  No.  15050; 
VS2HM. 

Family  LOCUSTID^. 

DASTSCELUS.  spodM. 

One  immature  female.    Pampaconas  Biver,  August. 
This  may  be  the  D.  phnvuscvlus  of  Brunner,  but  the  immature  state 
of  the  only  specimen  represented  prohibits  its  specific  determination. 

NAUN OTBTTIZ  PALTATBAMBA,  new  spedei. 

A  species  most  nearly  related  to  N.  guentheri  Brunner  and  running 
to  that  species  in  Brunner's  tables.  It  differs,  however,  from  grier^ 
iheri  in  several  particulars,  besides  being  considerably  laiger. 


Digitized  by  VjOOQiC 


352  PBOCEBDINGB  OF  THE  NATIONAL  MUSEUM.  tol.  44. 

Male. — Fastigium  of  the  vertex  elongate  triangular^  sulcate  dor- 
sally  and  not  surpassing  the  antennal  scrob»;  eyes  moderately 
prominent;  antennie  slender,  much  longer  than  the  body.  Pro- 
notum  ruggose  both  above  and  on  the  lateral  lobes,  truncate  behind, 
subtruncate  before,  the  anterior  transverse  sulcus  distinct  but  not 
so  conspicuous  as  the  median  sulcus;  lateral  lobes  considerably 
longer  than  high,  the  lower  maigin  straight,  humeral  sinus  distinct 
but  broad;  no  median  nor  lateral  carinae  but  the  shoulders  behind 
the  median  transverse  sulcus  are  somewhat  angular;  disk  anterior 
of  the  median  transverse  sulcus  very  finely  sulcate  longitudinally 
down  the  middle  line;  prostemal  spines  well  developed.  Legs 
moderately  stout;  anterior  tibias  with  conchate  foramina,  the  dorsal 
surface  broadly  and  shaUowly  sulcate  and  unarmed;  middle  tibiae 
similar  to  the  front  but  armed  on  the  posterior  margin  above  with 
six  small  short  stout  sharp  spines;  both  fore  and  middle  tibiae 
armed  beneath  on  both  margins;  hind  tibiae  armed  beneath  with 
a  number  of  small  spines  in  two  series,  those  on  the  apical  part  situated 
opposite,  those  on  the  basal  part  further  apart  and  alternate;  above 
armed  on  both  margins,  an  apical  spine  present  only  on  the  inner 
side;  femora  moderately  stout,  all  the  geniculations  unarmed  except 
those  of  the  middle  l^s  on  the  inner  side  which  are  spinose;  all 
femora  unarmed  above,  armed  beneath  with  a  single  row  of  spines 
on  the  outer  carina  of  the  fore  and  middle  legs  and  the  inner  side  of 
the  fore  legs.  Abdomen  plump;  subgenital  plate  elongate,  apically 
narrowed  and  notched,  each  angle  bearing  a  heavy  style  about  four 
times  as  long  as  broad,  apically  rounded  and  barely  tapering;  cerd 
subsphaerical  with  a  short  sharply  pointed  curved  tooth  on  the  inner 
side;  supraanal  plate  apically  rounded,  deflexed  and  broadly  dimpled 
above. 

Elytra  very  little  longer  than  the  pronotum,  posteriorly  rounded 
and  with  a  well-developed  speculum  and  distinct  veins.  Wings 
concealed  beneath  the  elytra  and  equaling  about  two-thirds  their 
length. 

General  color  yellowish;  head  above  with  three  longitudinal 
black  streaks,  the  middle  one  extending  anteriorly  over  the  top  of 
the  fastigium  of  the  vertex  and  the  lateral  ones  smaller  and  extend- 
ing from  the  top  part  of  the  eyes  to  the  back  of  the  head;  the  basal 
s^ment  and  scrobae  of  the  antennae  are  mostly  black  and  the  face 
has  blackish  spots;  the  pronotum  is  wholly  black  in  front  of  the 
anterior  transverse  sulcus  and  the  shoulders  and  the  middle  of  the 
posterior  part  of  the  disk  is  also  black;  all  the  spines  of  the  legs  and 
also  the  extremities  of  the  femora  and  tibiae  are  blackish;  elytra 
blackish  with  conspicuous  yellowish  vein3« 
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Length;  entire  from  front  of  head  to  end  of  body,  32  mm.;  pro- 
notum,  9  mm.;  elytra,  11  nmi.;  fore  tibi»,  11  mm.;  fore  femora, 
10  nmi.;  hind  femora,  24  nmi. 

Type. — One   male.    Paltaybamba,  August,    5,000   feet   altitude. 

Cat.  No.  15051,  U.S.NJM. 

NAUN OTBTTIZ  PSRUVIANUS,  new  spedei. 

Male. — Similar  to  the  last,  but  smaller  and  with  longer  wings.  In 
Brunner's  table  of  species  it  runs  to  elangatua,  but  it  is  a  larger  species 
than  that  more  southern  form.  Head  as  described  under  N.  paUay- 
harriba.  Pronotum  rugose  both  above  and  on  the  lateral  lobes, 
truncate  posteriorly,  anteriorly  a  little  rounded,  both  transverse 
sulci  distinct,  about  equally  so,  but  neither  conspicuous;  lateral  lobes 
distinctly  longer  than  high,  the  lower  margin  straight,  the  hind 
margin  almost  straight  and  perpendicular,  no  distinct  sinus  present; 
no  median  nor  lateral  carina  present  but  the  shoulders  a  little  angular;  ^ 
prostemal  spines  well  developed.  Legs  moderate ;  anterior  tibisd  with 
conchate  foramina,  thedorsal  surface  shallowly and  broadly sulcate  and 
unarmed;  middle  tibisa  flat  above  and  armed  on  the  posterior  margin 
with  four  very  minute  sharp  tubercles;  both  fore  and  middle  tibi® 
armed  beneatii  on  both  margins;  hind  tibi®  armed  beneath  in  the 
apical  half  with  a  number  of  spines,  mostly  in  two  series,  above  armed 
on  both  margins,  an  apical  spine  present  only  on  the  inner  side,  the 
last  spine  on  the  outer  side  being  far  removed  from  the  apex;  femora 
moderately  stout,  all  the  geniculations  tmarmed,  all  the  femora 
unarmed  dorsaUy  and  below  narrowly  sulcate,  the  outer  margin  of  the 
hind  and  middle  leg  and  the  inner  margin  of  the  front  ones  thin  and 
elevated  and  armed,  the  number  of  spines  being  four  or  five  on  the 
hind,  two  on  the  middle,  and  one  on  the  fore  femora,  an  additional 
aborted  one  showing  on  the  left  fore  leg;  the  inner  carina  of  the 
femora  is  less  elevated,  on  the  hind  leg  scarcely  developed  at  all,  and 
unarmed.  Elytra  twice  as  long  as  the  pronotum  but  failing  to  reach 
the  tip  of  the  abdomen,  apically  narrowly  rounded.  Wings  not 
quite  as  long  as  the  elytra,  completely  concealed  beneath  them. 
Abdomen  plump;  subgenital  plate  and  apical  styles  as  in  pdUay- 
Iximba;  cerd  heavy,  about  three  times  as  long  as  broad,  round  and 
apically  bent  inwaxd  and  rapidly  tapered  to  a  sharp  point. 

Greneral  color  yellowish;  head  above  with  two  very  fine  postocular 
longitudinal  streaks  of  black,  and  a  similar  one  situated  mesially, 
very  small  and  on  top  spread  into  a  cruciform  spot;  fastigium  of 
vertex  and  the  first  two  joints  and  the  scrobse  of  the  antennie  mostly 
piceous  and  the  eyes  mottled  with  fuscous;  upper  margin  of  dypeus 
lined  most  of  the  distance  with  black  and  a  descending  outward 
curving  line  of  the  same  color  extends  from  the  inner  lower  margin 
of  the  eyes  to  near  the  clypeal  suture;  extreme  tip  of  mandibles 
68077*»— Proc.N.M.vol.44— 13 ^28 
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black.  Pronotum  with  a  longitudinal  black  band  which  spreads 
across  the  dorsal  width  on  the  fore  and  hind  margins  of  the  disk 
and  extends  down  along  the  margins  of  the  lateral  lobes  as  a  very 
fine  line.  Except  for  the  black  spines  ivith  dark  reddish  tips  the  legs 
are  nearly  uniformly  brownish  yellow^  the  posterior  geniculations 
slightly  infuscated. 

Length,  entire  from  front  of  head  to  tip  of  abdomen,  23  nmi.;  pro- 
notum, 5.25  nmi.;  fore  tibiae,  8  mm.;  fore  femora,  8  mm.;  hind 
femora,  15  nmi.;  elytra,  14  mm. 

Type. — One  male,  Huadquina,  July  30,  5,000  feet  altitude.  Cat. 
No.  15052,  U.S.N.M. 

NANNOTSmX,  spodM. 

Two  immature  specimens,  one  male  and  one  female,  from  same 
locality  as  N.  peruvianus  and  with  same  data.  If  these  nymphs  are 
those  of  N.  peruvianua,  they  show  that  species  to  be  indeed  variable, 
as  these  specimens  are  not  like  the  adult  in  structure  or  coloration. 
The  infuscation  of  the  pronotum,  instead  of  forming  a  median  band, 
is  dim  and  follows  the  location  which  the  lateral  carinsB  would  occupy 
were  such  present.  The  fastigiiun  of  the  vertex  and  the  two  basal 
segments  of  the  antennsB  are  scarcely  infuscated  instead  of  piceous 
as  in  the  adult  of  peruviavAis  and  the  face  is  marked  by  four  black 
spots  and  streaks.  The  anterior  femora  has  three  spines  on  the  inner 
carina  beneath. 

Another  immature  specimen,  a  male  from  same  locality  but  taken 
four  days  earlier,  probably  belongs  to  this  genus.  Here  the  whole 
insect  is  mottled  with  blackish,  the  antennsB  and  legs  conspicuously 
annulate  and  the  face  solidly  piceous  and  shining. 

ANAULACOMSRA  BfACUUCORinS,  new  ipades. 

As  indicated  by  the  specific  name,  this  species  is  separable  from 
its  allies  by  the  black  marked  antennsB. 

Male. — Fastigium  of  the  vertex  elongate  triangular,  abruptly  nar- 
rowing about  the  middle  and  dorsally  sulcate,  the  margins  elevated 
and,  on  the  posterior  half,  much  thickened  or  swollen;  the  whole 
vertex  is  directed  upward  somewhat  and  the  tip  is  very  narrow  and 
beneath  it  the  apex  is  concave  and  meets  the  pointed  facial  vertex; 
the  antennal  scrobae  extend  beyond  the  tip  of  the  vertical  fastigiimi. 
Eyes  round,  prominent,  moderate  in  size.  Pronotiun  flat  longitudi- 
nally above  but  tending  to  transverse  concavity  between  the  somewhat 
sharp  shoulders;  lateral  carina  scarcely  indicated  except  posteriorly; 
pronotal  disk  very  broadly  and  roundly  concave  both  before  and 
behind,  the  lateral  angles  very  broadly  rotmded;  lateral  lobes  about 
as  high  as  long,  rounded  below  and  behind,  anteriorly  nearly  straight, 
the  himieral  sinus  sharp  and  distinct;  the  sulci  of  tixe  pronotum  not 
conspicuous;  on  the  posterior  part  of  the  disk  there  are  a  couple  of 
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inconspicuous  longitudinally  disposed  elevated  ridges.  Legs  slender; 
anterior  tibisd  with  open  foramina  on  each  side,  the  dorsal  surface 
slightly  silicate  and  armed  about  the  middle  with  a  small  spine  on 
either  side  and  apically  on  the  outer  side  with  a  spine  so  minute  as  to 
be  barely  visible  in  certain  lights  only;  ^  middle  tibisd  more  distinctly 
sulcate  above  than  the  fore  ones  and  unarmed  on  the  outer  margin,  the 
inner  margin  with  several  small  spines,  the  terminal  one  distinct;  hind 
tibiffi  distinctly  longer  than  the  corresponding  femora  and  armed 
above  and  below  with  many  stout  spines  on  both  outer  and  inner 
margins,  apical  spines  above  on  both  sides.  All  the  femora  armed 
beneath  vdth  a  few  serrations  or  teeth  on  one  margin  only,  the  genic- 
ulations  short  but  acute.  Elytra  with  fully  two-thirds  their  length 
projecting  beyond  the  abdomen,  the  wings  surpassing  considerably 
the  eljTtra,  the  projecting  part  green  and  more  opaque  than  the  trans- 
parent membraneous  portion;  the  elytra  are  narrow  and  slender  with 
the  veins  inconspicuous,  the  margins  nearly  parallel  and  apically 
narrowly  roimded.  Abdomen  moderate,  short;  subgenital  plate 
mesially  keeled  longitudinally  beneath,  apically  narrowed  and 
squarely  notched,  the  lateral  angles  long  and  styliform,  not  provided 
with  free  styles;  supraanal  plate  broad  and  apically  truncate;  cerci 
cylindrical,  seven  or  eight  times  as  long  as  broad,  gently  curved  inward 
and  apically  briefly  and  gently  hooked,  the  tip  forming  a  short  stout 
naked  tooth,  the  rest  of  the  cercus  hairy. 

(General  color  greenish;  antennsd  conspicuously  marked  on  the 
inner  side,  except  on  the  basal  segment,  with  black  for  some  distance 
at  least  from  the  base,  the  outer  portion  being  absent  in  the  only  speci- 
men seen.  The  elytra  have  several  ocellate  spots,  composed  of  a  num- 
ber of  minute  dusky  specks  with  a  central  black  dot,  and,  especially 
along  the  anal  margin,  with  many  minute  black  specks  visible  only 
under  a  glass;  the  tympanal  field  is  black  with  the  central  portion 
yellowish  green;  the  hind  tibisd  beneath  has  small  black  areas  at  the 
bases  of  the  spines  and  the  geniculations  of  the  hind  femora  are 
infuscated. 

Length,  entire  from  front  of  head  to  end  of  wings,  38  mm.;  fore 
femora,  6  mm.;  middle  femora,  9  mm.;  hind  femora,  18  mm.;  hind 
tibi»,  20  mm.;  elytra,  32  mm.;  wings  beyond  elytra,  4  mm.;  width, 
elytra  at  middle,  5  mm. 

TyTpe. — One  male,  Pampaconas  River  August.  Cat.  No.  15053, 
U.S.N.M. 

AITAULACOMBRA  SXTLCaTA  Bmimer. 

One  male,  Huadquina,  July  30,  5,000  feet  altitude. 

1  More  material  Is  necessary  to  determine  If  the  fore  femora  are  to  be  classed  as  ^th  or  without  an  apical 
sptne. 
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PHTLLOPTBRA  FAMX7LA  BnunMr. 

One  malei  Pampaconas  River,  August. 

PHTLLOPTBRA  SBRVA  BnuiMr. 

One  male,  Pampaconas  River,  August. 

IdCROCBNTRUM  PBRUVIANUS  ?  Scodder. 

.  One  female,  Pampaconas  River,  August. 

I  have  determined  this  specimen  as  peruvianus  with  some  doubt, 
the  type  being  of  the  opposite  sex  and  unavailable  for  examination 
at  this  time,  the  determination  being  based  on  the  description  only, 
with  which,  however,  this  female  agrees  fairly  well,  allowing  for 
sexual  differences. 

Family  GRYLLIDiE. 

RIPIPTBRTX  RIVULARIA  Sanatore. 

Two  males,  two  females,  Santa  Ana,  August  4,  3,000  feet  altitude. 

RIPIPTBRTX  FORCBPS  Stamtre. 

Three  males,  one  female,  San  Miguel,  July  24,  6,000  feet  altitude; 
one  female,  Lucma,  August  7,  7,000  feet  altitude. 

This  series  shows  that  the  ydlow  color  of  certain  segments  of  the 
antennse  is  not  good  as  a  specific  character.  The  specimen  from 
Lucma,  which  is  just  like  the  San  M%uel  specimens  otherwise,  has  the 
antennsB  unicolorously  black,  no  segment  showing  any  yellowish. 
One  of  the  San  Miguel  females  has  the  6,  7,  and  8  segments  entirely 
yellow,  while  the  other  three  have  only  the  6  and  7  so  colored,  and 
then  often  the  apical  part  of  one  or  both  of  these  segments  are  black. 

ANUROOTRTLLUS  MUTICUS  DeO«er. 

One  male,  one  female,  two  nymphs,  Huadquina,  July  26,  5,000 
feet  altitude. 

The  male  has  fully  developed  eljrtra  but  the  wings  are  aborted, 
while  in  the  female  the  wings  are  caudate. 

AlfUROORTLLUS  FUSCUS.  new  i 


A  blackish  species  slightly  above  the  usual  size  of  its  allies. 

Female. — ^Head  as  broad  as  the  front  of  the  thorax,  the  eyes,  ocelli, 
and  mouth  parts  as  in  muHcus.  Pronotum  a  little  broader  than  long, 
the  lateral  lobes  bent  gently  inward  on  the  posterior  lower  angle,  the 
lower  margin  straight,  descending  slightly  anteriorly,  the  fore  and 
hind  angles  rounded;  the  anterior  margin  of  the  pronotal  disk  is 
very  broadly  and  gently  concave  and  the  posterior  margin  corr^ 
spondingly  convex.  Elytra  as  long  as  the  abdomen  and  apically 
pointed;  wings  caudate,  extending  about  half  their  length  beyond 
the  dytra.    Legs  moderate,  the  posterior  metatarsus  large,  but  little 
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swollen;  upper  inner  calcar  of  hind  tibisB  a  little  longer  than  the 
middle  one  and  gently  curved;  the  inner  apical  calcar  of  the  posterior 
metatarsus  is  very  large  and  almost  half  as  long  as  the  metatarsus^ 
about  twice  as  long  as  the  outer  calcar.  Ovipositor  rudimentary  as 
usual  in  the  genus. 

Male. — Similar  to  the  female  except  that  the  wings  are  aborted^ 
the  elytra,  however,  long  and  apically  pointed  as  in  the  female.  The 
lateral  field  of  the  elytra  is  also  lighter  and  the  lateral  lobes  of  pro- 
notum  bear  a  fleck  of  yellowish  on  the  lower  front  comer. 

(General  color  blackish  above  and  yellowish  beneath.  The  legs 
and  mouth  parts  and  venter  of  abdomen  are  yellowish  brown,  while 
the  whole  upper  surface  of  head,  thorax,  and  elytra  is  blackish  brown, 
almost  black;  the  wings  and  lateral  field  of  the  elytra  are  a  little 
lighter  than  the  dorsal  surface;  the  lateral  lobes  of  the  pronotum  are 
uniformly  blackish;  antennsd  brown. 

Length,  from  front  of  head  to  end  of  elytra,  male  and  female,  20 
mm.;  pronotum,  male  and  female,  4  nmi.;  elytra,  male  and  female, 
13.5  nmi.;  hind  femora,  male  and  female,  12.5  mm.;  wing  beyond 
elytra,  female,  12  mm.;  width,  pronotum,  male  and  female,  5.5  mm. 

Type. — One  male,  one  female,  Pampaconas  River,  August.  Type, 
female,  paratype  male.    Cat.  No.  15054,  U.S.N3I. 

The  three  species  of  this  genus  occurring  in  South  America,  one  of 
which  I  consider  as  of  varietal  rank  only,  may  be  separated  as  follows: 

Lateral  lobes  of  pronotum  uniformly  yellowish  or  infuscated  only  centrally. 

Vertex  of  head  unicolorous muHcusDeOeer. 

Vertex  of  head  marked  by  three  or  four  longitudinal  lines. 

muticus  var.  cUarazumua  SausBure. 
Lateral  lobes  of  pronotum  almost  or  quite  uniformly  blackiflh . .  fuseuSf  new  species. 

All  these  forms  are  dimorphic  in  wing  length,  some  having  the 
wings  caudate  and  others  with  them  abortive. 

ORTLLUS,! 


Eight  immature  specimens,  two  from  Urubamba,  July  15,  0,500 
feet  altitude;  three  from  San  Miguel,  July  24,  6,000  feet  altitude; 
three  frpm  Huadquina,  July  14,  5,000  feet  altitude.  These  may 
represent  two  or  more  species. 

AMUSUS  KIRSCHIANUS  ( 


One  female,  Pampaconas  River,  August. 

This  is  considerably  smaller  than  the  measurements  given  for  the 
typ^i  but  otherwise  fits  the  description  very  well. 

BNBOPTBRA  SURINAMSNSIS  DaOeer. 

Que  female,  Santa  Ana,  August  4,  3,000  feet  altitude. 
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DESCRIPTION    OF    ANGUILLA   MANABEI,    A    NEW    EEL 

FROM  JAPAN. 


By  David  Starb  Jordan, 

Of  Stanford  Univernty,  California. 


During  a  recent  visit  to  Japan  the  writer  found,  in  the  collection 
made  by  his  former  student,  Mr.  Toshiro  Manabe,  for  the  Kwansei 
Gakuin  (College)  in  Kobe,  a  species  of  eel  apparently  new  to  science. 
It  may  be  described  as  follows: 

ANOUILLA  ICAHABBI  Jordaii,  new  ipedet. 
Plate  67. 

Head  2  times  in  trunk  and  6§  in  length;  1}  in  distance  from  mouth 
to  dorsal;  upper  jaw  3  in  head,  extending  much  beyond  eye;  lower  jaw 
slightly  projecting;  snout  rather  obtuse,  flattish  above,  6^  in  head; 
eye  2}  in  snout;  distance  from  front  of  dorsal  to  vent  If  in  head; 
pectoral  rather  small,  3|  in  head;  distance  from  snout  to  dorsal  2^ 
in  length.  Color  in  alcohol,  olivaceous,  paler  below,  dorsal  olive, 
anal  pale,  posterior  edge  of  the  continuous  vertical  fin  somewhat 
darker. 

This  species  is  known  from  one  specimen,  the  type  (Cat.  No.  741 18, 
U.S.NJ4.),  16i  inches  long,  taken  by  Mr.  Yoshiro  Manabe  in  a 
rapid  near  Koyadaira,  a  village  at  the  foot  of  Mount  Tsurugi,  in 
Awa,  Shikoku.  The  tributary  running  north  about  22  miles,  joins 
the  Biver  Toshino  at  Anafuki  22  miles  distant  from  Tokushima,  a 
large  city  at  the  mouth  of  the  river. 

AnguiUa  mandbei  seems  nearest  to  AngmHa  aneiiensis  described 
by  Gflnther*  from  a  single  example  from  Aneitum.  The  dorsal  fin 
in  A.  manahd  is  inserted,  however,  somewhat  farther  back  than  in 
A.  aneitensis. 

From  the  common  eel  or  "Unagi,"  AnguiUa  japonica,  found 
everywhere  in  the  rivers  of  Japan,  A,  manahei  differs  widely.  The 
head  is  much  larger,  the  jaws  longer,  the  eye  and  the  pectoral  smaller. 

>  Cat.  Fish.  Brit.  If  us.,  yd.  8, 1870,  p.  34. 
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Still  more  strongly,  it  differs  in  the  backward  insertion  of  the  dorsal, 
which  is  not  more  than  half  a  head's  length  in  fron  of  the  vent. 

The  species  is  named  for  Mr.  Toshiro  Manabe,  teacher  of  Zoology 
in  the  Kwansei  College.  The  accompanying  drawing  was  made  by 
Mr.  Manabe. 

CompariBon  of  measrjoremenU, 


Head  in  tnmk 

Head  in  length 

Upperjawinhead 

Origin  of  donal  to  vent  in  head 

PeotofElinhead 

Snoot  to  donal  in  length 


A.  fiutnobfL 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  AMERICAN  FLIES  OF 
THE  FAMILY  BORBORIDiE. 


By  J.  R.  Malloch, 

Of  the  Bureau  of  Entomology  United  States  DepartTnent  of  Agriculture, 


The  Borboridsd  are  small  flies  which  have  been  much  neglected  by 
systematists.  Even  in  Europe,  where  the  Diptera  have  been  most 
thoroughly  studied,  the  species  of  this  family  are  but  imperfectly 
known.  When  carefully  studied  the  species  of  this  group  present 
good  generic  and  specific  characters,  and  it  is  hoped  that  the  follow- 
ing descriptions  \dll  contribute  to  a  better  understanding  of  the 
group. 

APTELOTUS  BORBALIS,  new  spodM. 

Female, — ^Black,  shining;  frons  subopaque;  lateral,  ocellar  and 
vertical  bristles  as  in  the  species  of  Limosina,  center  rows  consisting 
of  one  strong,  cruciate  pair  and  an  upper,  and  lower  pair  of  much 
smaller,  hairlike  bristles,  frons  as  long  in  center  as  thi^fourths  its 
central  breadth,  anterior  outline  centrally  produced,  basal  joint  of 
antenna  black,  apical  joint  brown,  the  bristles  on  basal  joint  strong, 
pubescence  on  apical  joint  pale,  arista  brown,  pubescent,  one-third 
longer  than  breadth  of  frons  at  center,  face  black,  subopaque,  raised 
almost  ridgelike  longitudinally  in  center,  in  profile  concave,  the 
mouth  mai*gin  produced,  labrum  protruding,  mouth  opening  laige, 
palpi  small,  proboscis  not  much  reduced  in  size,  cheeks  black,  opaque, 
below  center  of  eye  more  than  half  as  high  as  eye  height,  anterior 
bristle  strong,  posterior  bristles  weak  and  hairlike;  thorax  short,  sub- 
quadrate,  very  slightly  longer  and  narrower  than  head,  bristles  on 
mesonotimi  of  moderate  length,  in  rc^ar  rows,  one  distinct  pair  of 
dorso-central  macrochaetie,  a  very  strong  bristle  on  the  lateral  mar- 
gins at  posterior  fourth,  lateral  margins  with  several  weaker  bristles 
anteriorly,  pleurae  opaque  black,  the  pleural  bristle,  so  very  conspicu- 
ous in  lAmoHna,  very  much  reduced  in  size,  scutellum  two-fifths  as 
long  as  mesonotum,  distinctly  narrower,  regularly  rounded,  with  four 
maiginal,  subequal,  equidistant  bristles,  five  visible  abdominal  doraal 
segments,  the  basal  segment  as  in  Borhorua  and  Limaaina,  very  short 

Proceedinqs  U.  8.  National  Museum,  Vol.  44-Na  1968. 
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and  hidden,  the  abdomen  oval  in  outline,  first  (visible)  segment  very 
slightly  longer  than  second,  next  three  subequal,  last  visible  segment 
very  short,  all  segments  very  finely  granulose  and  with  regularly  dis- 
tributed short  dark  hairs;  anal  organs  yellowish;  legs  black,  tro- 
chanters, extreme  apices  of  femora,  bases  and  apices  of  tibiae,  and  all 
tarsi  yellow,  all  legs  with  nimierous  short  hairs,  fore  femora  with  a 
row  of  about  seven  hairlike  bristles  on  postero-ventral  surface  which 
increase  in  length  from  base  to  tip,  mid  femora  with  a  serial  row  of 
short  close  bristles  on  the  antero-dorsal  surface,  the  last  two  at  near 
tip  much  the  strongest,  hairs  on  mid  tibisB  almost  bristlelike,  one 
bristle  at  apical  fourth  on  dorsal  surface,  apical  spines  weak,  hind 
femora  and  tibisd  without  any  strong  bristles,  basal  joint  of  hind  tarsi 
distinctly  dilated,  covered  with  short  stiff  golden  hairs  on  ventral  sur- 
face, entire  tarsus  almost  equal  in  length  to  tibia. 

Length,  l^mm. 

Type.— CB,i.  No.  14945,  U.S.N.M. 

Two  females,  Farragut  Bay,  Alaska,  May  6,  1899.  (T.  Kincaid, 
Harriman  Alaska  Exp.) 

This  species  was  recorded  by  Coquillett  as  A.  politus  Wilhston, 
which  differs  as  follows:  Head  comparatively  broader,  frons  glossy 
black,  anteriorly  much  produced  centrally,  arista  more  tapering  and 
less  distinctly  pubescent,  face  glossy,  cheeks  granulose,  much  higher 
than  in  borealisy  head  from  anterior  edge  of  eyes  viewed  from  above 
about  one-half  as  long  as  thorax,  in  harealis  about  two-thirds,  meso- 
notum  granulose,  distinctly  broader  posteriorly  than  at  anterior 
margin,  scutellum  more  nearly  subtriangular,  at  least  one-half  as  long 
as  mesonotum,  abdomen  glossy  black,  much  more  coarsely  granulose 
than  in  horeaUa,  the  first  visible  segment  distinctly  longer  than  second, 
the  hairs  on  surface  much  more  sparse  than  in  harealis,  especially  on 
basal  two  segments,  the  legs  are  bristled  similar  to  those  of  harealis, 
but  they  are  much  darker  in  color  in  the  female. 

A  male  specimen  of  Aptilotus  politus  from  Panamint  Mountains,  the 
type-locality,  which  is  evidently  one  of  the  lot  taken  by  Koebele,  as 
it  bears  his  label,  differs  from  the  female  in  having  the  frons  as  long 
as  broad,  regularly  rounded  and  pale  in  front,  the  thorax  not  so  dis- 
tinctly broadened  behind,  the  scutellum  rather  shorter,  and  the  legs 
colored  as  in  harealis.  The  hypopygium  is  large,  longer  on  right  side 
than  on  left,  glossy  black,  and  with  numerous  short  black  hairs  on  the 
surface.  There  is  also  on  the  mid  tibise  an  additional  preapical 
bristle,  transversely  situated  to  the  one  in  the  female.  The  species 
was  briefly  described  from  the  female  only,  and  though  this  example 
varies  from  that  sex  in  several  respects,  I  believe  it  belongs  to  politus 
and  is  not  a  distinct  species.  The  question  is  one  which  can  only  be 
settled  by  obtaining  sufficient  material  to  afford  an  opportunity  for 
comparison  of  the  sexes.    Unfortunately  the  type-specimens  are  not 
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in  the  collection.  The  only  examples  here  are  a  female,  compared 
with  horeaiis,  from  Beulah,  New  Mexico  (8,000  feet),  May  3  (Cock- 
erell),  and  the  above-mentioned  male. 

SPHJBROCBRA  ANIVULICGRNIS,  new  ipades. 

Male. — Black,  slightly  shining;  frons  opaque,  only  slightly  shining 
laterally  on  posterior  hcdf  (the  lateral  bristles  have  been  destroyed,  so 
that  it  is  impossible  to  say  anything  about  their  disposition  on  frons) ; 
central  rows  very  weak,  pale,  lying  close  on  frons  and  strongly 
incurved;  anterior  outline  of  frons  strongly  produced  in  center;  face 
strongly  produced  between  and  below  antennsB  so  that  the  antennsd 
are  situated  in  lateral  cavities;  labrum  large,  but  not  projecting  much, 
except  downward;  a  few  weak,  pale  hairs  on  face  maiglns;  cheeks 
strongly  rugulose,  sides  of  mouth-margin  shining,  antennsB  with  basal 
joint  yellow,  second  joint  brown,  twice  as  large  as  third,  numerous 
short  hairs  on  it*  surface,  third  clear  yellow;  the  third  joint  sits  in  the 
hollow  apex  of  second;  arista  one-third  longer  than  breadth  of  frons 
at  center,  yellow,  bare;  thorax  slightly  shining,  center  rows  of  bristles 
with  other  two  irregular  rows  between  them;  outer  dorso-central  rows 
irregular,  not  single;  posterior  half  of  dorsimi  with  surface  nearly 
entirely  covered  with  short  bristles;  scutellum  with  discal  short 
bristles,  the  posterior  margin  without  tubercules  or  bristles;  abdomen 
opaque,  rugose,  longer  than  broad,  and  nearly  parallel-sided,  bare; 
hypopygium  large,  strongly  incurved,  with  numerous  very  short 
surface  hairs;  ventral  surface  of  abdomen  in  center  with  distinct 
golden  pubescence;  legs  black,  shining,  only  the  trochanters,  knee- 
joints,  apices  of  tibisB  and  of  all  tarsi  yellow;  all  legs  with  veiy  short 
hairs;  all  femora  thickened,  especially  the  fore  pair;  hind  tibisd  without 
the  long  curved  apical  spur  present  in  aubsvltans,  with  only  two  short 
straight  apical  bristles;  hind  tarsi  with  the  basal  joint  broader  than 
tibise,  longer  than  the  next  two,  but  not  as  long  as  the  next  three; 
wings  yellowish,  veins  pale  brown,  costa  bare,  first  division  shorter 
than  second,  second  slightly  shorter  than  foiuiii  and  rather  less  than 
one-third  as  long  as  third;  basal  portion  of  third  vein  slightly  shorter 
than  second  portion  of  fourth;  third  and  foiuiih  veuis  griEuiually  con- 
vergent toward  tip;  inner  cross  vein  at  distinctly  beyond  end  of  first 
vein  and  at  more  than  one-third  from  base  of  discal  cell;  outer  cross 
vein  at  two  and  one-half  times  its  own  length  from  maigin  of  wing 
measuring  along  fifth;  fifth  vein  reaching  four-fifths  to  margin  of 
wing;  halteres  with  stalk  yellow  and  knob  bright  lemon  colored. 

Length,  4  mm. 

Type.—CB,i.  No.  14946,  U.S.N.M. 

One  male,  Brookline,  Massachusetts,  March  20,  1874  (collection  of 
C.  V.  Riley). 

Easily  separated  from  the  other  American  species.  From  fusiUa 
Fallen  by  its  larger  size  and  the  absence  of  the  scutellar  tubercules  as 

Digitized  by  VjOOQIC 


364  PR0CBEDINQ8  OF  TEE  NATIONAL  MUSEUM.  vol.  44. 

well  as  the  fact  that  the  third  and  fourth  viens  do  not  diverge  at  apex. 
From  subsuUana  Fabricius,  by  the  absence  of  the  strong  thornlike 
apical  spur  on  hind  tibiae,  and  from  himacuUUa  Williston,  by  the 
unicolorous  abdomen  and  the  conveigent  instead  of  parallel  third  and 
fourth  veins. 

BORBORUS  NBOLSCTOS,  new  ipeciet. 

Female. — Shining  black;  frons  shining  black  except  in  front,  where 
it  is  yellow  margined,  and  the  two  lateral  extremities  of  the  pale  por- 
tion which  are  carried  posteriorly  to  ocellar  triangle;  central  rows  of 
bristles  weak,  divergent  posteriorly  and  incurved;  three  strong  lateral 
frontal  bristles,  the  lowest  slightly  below,  the  second  slightly  above 
center  of  frons,  a  single  weak  hair  between  the  lower  pair;  besides  the 
usual  two  rows  of  central  bristles,  which  stop  much  short  of  the  ocellar 
triangle,  there  are  on  the  pale  stripes  a  number  of  weaker  hairs; 
ocellar  bristles  strong,  divergent;  basal  joint  of  antejmie  black,  with 
4-5  long  hair-like  bristles;  third  joint  browmsh-yellow,  twice  as  long 
as  first,  strongly  but  shortly  pubescent;  arista  pale,  pubescent,  one 
and  two- thirds  times  as  long  as  breadth  of  frons;  face  yellowish  above, 
brown  below,  shining;  labrum  much  produced,  brown,  shining;  occiput 
and  cheeks  shining,  especially  glossy  beneath  eyes,  one  very  long 
bristle  on  mouth  edge,  and  one  moderately  long,  and  numerous  bristle- 
like hairs  posterior  to  it;  thorax  shining,  unstriped;  pleurae  glossy 
black;  scutellum  with  four  marginal  bristles,  the  anterior  pair  weak; 
abdomen  glossy  black,  extremely  broad  and  short,  nearly  circular  in 
dorsal  outline;  basal  s^ment  very  long,  with  raised  longitudinal 
central,  and  hind-marginal  transverse  ridge;  numerous  lateral  hairs 
present  on  basal  half  of  segment,  second  segment  slightly  shorter  than 
first,  narrowed  behind,  numerous  lateral  hairs,  a  slight  longitudinal 
central,  and  distinct  transverse  hind-marginal  ridge;  third  segment 
short,  not  half  as  long  as  second,  with  lateral  hairs;  fourth  segment 
pale  yellowish*  brown,  shorter  than  third  and  much  narrower,  with 
numerous  hairs;  anal  organ  tawny,  with  longish  hairs;  venter  tawny; 
1^  yellow,  except  the  bases  of  coxae  broadly  and  the  femora  except 
extreme  bases  and  tips  which  are  glossy  black;  apices  of  tibiae  and 
tarsi  slightly  browned;  all  legs  with  distinct,  rather  long  hairs;  fore 
femora  with  three  or  four  distinct  bristles  on  postero-dorsal  surface; 
mid  femora  with  a  few  rather  stronger  hair-hke  bristles  on  the  antero- 
ventral  surface;  mid  tibial  hairs  strong,  two  bristles  on  the  dorsal 
surfaces  at  near  tip  besides  the  apical  spines;  hind  femora  very  long 
and  slim,  distinctly  bent,  with  strong  hairs  that  are  almost  brisUea  on 
the  antero-dorsal  surface;  tibiae  shorter  than  femora,  with  a  distinct 
long  bristle  at  near  tip  of  dorsal  surface;  apical  spur  black,  lon^,  and 
curved;  basal  joint  of  tarsi  distinctly  broader  than  tibiae,  elongated  on 
posterior  external  angle,  second  joint  one-fourth  longjer  and  much 
thinner  than  basal  joint;  wings  bro\vniBh,  veins  dark  brown,  costa 
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thickly  haired,  from  base  of  wing  to  humeral  vein  two-fifths  the  length 
of  second  diyision  of  costa,  second  xiiviBion  less  than  one-third  the 
length  of  third  and  equal  to  fourth,  small  cross  vein  at  distinctly 
beyond  end  of  first  vein  and  slightly  less  than  one-third  from  base  of 
discal  cell,  basal  portion  of  third  vein  longer  than  second  portion  of 
fourth,  fifth  vein  not  continued  beyond  outer  cross  vein,  the  angle  of 
bend  distinctly  rounded,  sixth  vein  very  distinct  to  about  midway 
from  cross  vein  to  wing  margin,  halteres  reddish  yellow. 

Length,  3^  mm. 

One  specimen  (female),  labeled  ''Borborus,"  from  Beverly,  Massa- 
chusetts, April  4, 1867  (collection  of  C.  V.  Riley).  Nearest  to  nigrir 
femoratus  Macquart,  but  quite  distinct. 

Type.-^At.  No.  14947,  U.S.N  M. 

BORBORT7S  BRBVISBTUS,  new  tpedat. 

Male  and  female. — Opaque  brown-gray;  frons  with  center  and 
lateral  margins  gray,  the  two  stripes,  where  central  rows  of  bristles 
are  situated,  opaque  black,  m.  male  nearly  entire  center  of  frons 
darkened,  the  usual  three  lateral  frontal  bristles  increasing  in  size 
toward  vertex,  and  nearly  equidistant,  the  third  one  incurved,  the 
lower  slightly  outwardly  directed  over  eye,  vertical  bristles  strong, 
ocellar  bristles  strongly  divergent,  one  or  two  hairs  between  lower 
pair  of  bristles,  and  a  number  on  lateral  margins  of  frons  below  the 
lowest  bristle,  central  bristles  distinct,  strongly  incurved,  and  reach- 
ing more  than  halfway  to  ocellar  triangle,  face  gray,  labrum  only 
slightly  produced,  gray  pollinose,  the  strong  incurved  long  bristle 
midway  between  mouth  margin  and  eye  and  a  weaker  one  slightly 
posterior  to  and  much  lower  than  it,  as  well  as  several  weak  hair-like 
bristles  posteriorly  on  the  cheeks,  lower  occiput  and  eye-margin  to 
near  strong  bristles  shining,  basal  joint  of  antenna  with  one  long 
and  several  short  hairs,  third  joint  black,  slightly  gray  pollinose  at 
tip,  at  least  twice  as  large  as  first,  arista  very  short,  barely  two- 
thirds  as  long  as  breadth  of  frons  at  center,  distinctly  tapering  and 
very  slightly  pubescent;  thorax  gray  brown,  with  four  regular  rows 
of  serial  setulae  on  the  dorsiun,  and  two  rather  irregular  rows  external 
to  them  on  the  lateral  margins,  two  strong  dorso-central  macro- 
chaetie,  the  center  of  thorax  with  a  distinct  brown  stripe  covering 
the  insertions  of  the  center  pair  of  rows  of  setulae,  a  narrower  stripe 
along  the  line  of  the  other  pair  of  rows,  a  transverse  brown  mark 
behind  the  himieri  and  another  in  front  of  the  wing  base,  as  well  as 
an  interrupted  brown  longitudinal  stripe  from  behind  middle  of  dor- 
sum to  scutellimi,  scutelliun  dark  on  disk  and  pale  on  margin,  with 
four  equal-sized  marginal  bristles,  lower  two-thirds  of  stemopleurae 
glossy  black;  abdomen  opaque  gray-brown,  the  basal  segment  slightly 
the  longest,  with  numerous  lateral  hairs,  terminal  segment  with 
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strong  apical  hairs,  male  hypopygium  lai^e,  slightly  shining  and 
distinctly  protruding,  cleft  on  left  side,  with  numerous  long  hairs  on 
disk,  anal  organ  in  female  densely  covered  with  hairs;  legs  entirely 
gray-black,  thickly  covered  with  rather  long  hairs,  fore  femora  thick- 
ened, the  hairs  on  them  more  bristle-like,  mid  femora  with  a  series 
of  short  bristles  on  antero-dorsal  surface,  and  one  strong  one  at  one- 
fourth  from  tip,  succeeded  by  a  smaller  one  nearer  to  tip  as  well  .as 
the  nimierous  hairs,  mid  tibisB  with  a  short,  but  distinct  bristle  at 
middle  on  antero-ventral  siu^ace,  one  on  postero-dorsal  surface  at 
same  place  and  three  pre-apical  bristles,  one  dorsal,  one  antero-  and 
one  postero-dorsal  as  well  as  two  weak  apical  spiu*s,  hind  femora 
nearly  straight,  distinctly  thicker  than  tibise,  tibisB  with  one  bristle 
at  about  one-third  from  apex  on  antero-ventral  surface,  and  one  long 
pre-apical  dorsal  bristle,  the  end  spur  very  long  and  sharp,  basal 
hind  tarsal  joint  as  broad  as  tibiaa  and  two-thirds  as  long  as  the  nar- 
row second  joint,  the  pubescence  on  ventral  surface  yellow  in  some 
lights;  wings  slightly  grayish,  veins  brown,  first  costal  division 
shorter  than  second  in  male,  shorter  than  fomiih  and  about  one- 
fourth  as  long  as  third,  second  in  female  as  long  as  fomiih,  inner  cross 
vein  slightly  beyond  end  of  first  vein  and  less  than  one-third  from 
base  of  discal  cell,  basal  portion  of  third  vein  slightly  longer  than 
second  portion  of  fomiih,  fifth  vein  distinct  to  halfway  from  outer 
cross  vein  to  wing  margin,  sixth  very  distinct  to  more  than  midway 
to  margin,  halteres  yellow. 

Length,  2  mm. 

One  male,  Washington,  District  of  Columbia,  April  28,  1912,  on 
United  States  National  Museum  window  (Malloch) ;  one  female.  Las 
Vegas,  New  Mexico  (Cockerell),  4,000  feet,  June,  1901. 

Type.— CB,t.  No.  14948,  U.S.N Jkf, 

BORBORUS  LACTBIPBIflfIS,  new  ipedei. 

Male  and  female. — ^Black,  shining;  head  buccate,  the  &ons  descend- 
ing in  front  and  very  distinctly  produced  above  antenna,  eyes  small, 
at  center  barely  higher  than  from  lower  margin  to  mouth  margin 
across  cheek,  frons  distinctly  longer  than  broad  at  center,  opaque 
black-brown,  with  the  anterior  margin  and  the  central  divergent 
stripes  reddish,  bristles  rather  hair-like,  those  on  anterior  margin  and 
divergent  stripes  very  numerous,  long,  and  pale  in  color,  basal  joint 
of  antennsB  hidden  under  frons,  third  joint  rounded,  twice  as  long  as 
basal  joint,  brown  at  tip,  yellowish  at  base,  one  strong  and  several 
weak  hairs  on  the  upper  surface  of  basal  joint,  arista  as  long  as 
breadth  of  frons  at  center,  pubescent,  face  yellow,  produced  at  mouth 
mai^,  labrum  slightly  projecting,  cheeks  yellow,  browned  poste- 
riorly, becoming  merged  into  black  toward  occiput;  the  anterior 
bristle  above  mouth  margin  strong,  those  posterior  to  it  very  weak; 
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mesonotum  shining  black,  with  a  slight  olive  tinge,  the  dorsal  setulsB 
long,  three  pairs  noticeably  so,  yellowish,  pleurae  brownish,  glossy 
on  lower  portions,  scutellum  with  four  marginal  bristles;  abdomen 
subshining,  black,  with  pale  posterior  margins  to  segments,  basal 
segment  as  long  as  next  two,  the  others  subequal  in  length,  lateral 
and  posterior  marginal  hairs  sparse  but  strong,  the  latter  present 
only  on  apical  segments;  male  hypopygium  large,  knob-like,  with 
scattered  short  hairs,  and  several  long  bristles  at  apex  of  dorsal  plate, 
the  ventral  surface  has  numerous  short  hairs  and  the  ventral  organs 
are  much  paler  in  color  than  the  dorsal  plate;  legs  brown,  trochanters, 
knees,  and  all  tarsi  yellow,  all  legs  with  numerous  long  hairs,  anterior 
femora  strong,  a  series  of  long  bristles  on  apical  two-thirds  of  ventral 
surface,  mid  femora  and  tibiie  as  in  articfaa,  hind  femora  with  three 
stronger  bristles  at  from  middle  to  near  tip  on  dorsal  surface,  a  long 
hair-like  bristle  at  near  base  on  ventral  siu*face,  hind  tibisB  thickened, 
shorter  than  femora,  with  long  hairs,  the  usual  long  dorsal  bristle  at 
near  to  apex,  a  distinct  strong  bristle  and  some  long  hairs  at  about 
apical  thhxi  of  antero-ventral  surface,  a  series  of  about  seven  very 
long,  fine,  hair-like  bristles  on  posterior  surface  &om  a  little  above 
middle  to  tip;  those  long  hairs  are  absent  in  female;  apical  thorn-like 
spur  long  and  strong,  basal  joint  of  hind  tarsi  dilated,  two-thirds  as 
long  as  second  basal,  which  is  slightly  dilated;  wings  milk-white, 
costal  vein  yellowish,  the  other  veins  colorless,  from  humeral  vein  to 
end  of  first  vein  one-third  as  long  as  &om  end  of  first  vein  to  end  of 
second  in  male  and  barely  as  long  as  from  second  vein  to  third  vein; 
in  female  the  first  mentioned  is  rather  more  than  one-third  the 
second  and  slightly  longer  than  last-named  division;  inner  cross 
vein  distinctly  beyond  end  of  first  vein  and  at  one-fourth  from  base  of 
discal  cell;  fifth  vein  reaching  midway  to  wing  margin  beyond  outer 
cross  vein;  sixth  vein  reaching  two-thirds  to  wing  margin;  halteres 
whitish. 

Length,  2  mm. 

One  male  and  one  female,  Tampico,  Mexico  (E.  A.  Schwarz). 

Easily  recognizable  &om  any  odier  described  species  by  the  white 
wings,  tiie  short  arista,  and  the  long  hind  tibial  hairs  in  the  male. 

Type.— Cat.  No.  14949,  U.S.N3f. 

BORBORUS  ARTICUS,  new  tpedat. 

Mde  and  female. — Greenish  black,  distinctly  shiny;  frons  subshining 
except  on  the  stripes  where  the  small  central  bristles  are  situated, 
bristles  situated  as  in  brevisetuSy  a  rather  distinct  bristle  between  the 
two  lower  lateral  bristles,  the  hair-like  bristles  on  central  divergent 
stripes  numerous  and  long  though  fine,  frons  distinctly  projecting  in 
front,  face  concave,  produced  at  mouth  margin,  distinctly  whitish 
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dusted,  labrum  distinctly  protruding,  shining,  with  slight  dusting, 
antennie  black,  basal  joint  with  numerous  hairs  and  no  longer  bristle 
above,  third  joint  large,  more  than  twice  as  large  as  basal  joint, 
roimded,  with  very  close,  short  pilosity,  which  is  pale  yellowish  in 
color,  arista  not  longer  than  breadth  of  frons,  distinctly,  but  sparsely 
pubescent,  cheeks  below  eyes  glossy  black,  lower  half  opaque,  anterior 
bristle  very  long,  those  posterior  to  it  gradually  decreasing  in  length, 
cheeks  from  mouth  margin  to  lowest  part  of  eyo  more  than  half  as 
high  as  eye — taking  both  at  center  of  eye — the  eye  is  very  small  as 
compared  with  hreviaetuSf  in  which  species  the  jowl,  or  cheek,  is  not 
more  than  one-third  as  high  as  eye  at  center;  mesonotum  unstriped, 
slightly  gray-dusted,  with  four  regular  rows  of  dorsal  setulsB,  which 
are  rather  long  but  hair-like,  pleur»  glossy  black  on  lower  portion, 
subopaque  above,  scutellum  with  four  moderately  long,  marginal 
bristles,  abdomen  shining,  basal  segment  in  male  as  long  as  next  two, 
second  to  fourth  subequal,  all  segments  with  lateral,  and  last  two  with 
posterior,  marginal,  hair-like  bristles,  male  hypopygium  very  large, 
knob-like,  with  complicated  ventral  processes,  and  with  numerous 
hairs  on  the  dorsal  plate,  female  abdomen  with  basal  segment  only  as 
long  as  one  and  one-half  times  second,  the  others  subequal,  bristled  as 
in  male;  legs  black,  covered  with  very  numerous  black  hairs,  fore 
femora  dilated,  mid-femora  normal,  with  one  bristle  distinct  from 
the  hairs  at  near  apical  third  on  anterior  surface,  mid-tibisB  with  a 
similar  bristle  situated  as  on  femora,  two  preapical  bristles — one 
antero-  and  one  postero-dorsal — as  well  as  the  apical  spurs,  hind 
femora  normal  in  size,  with  2-3  bristles  more  distinct  than  the  hairs 
on  the  center  of  the  dorsal  surface,  hind  tibi»  slightly  shorter  than 
femora,  with  one  long  dorsal  bristle  at  apical  fourth,  one  on  almost 
the  ventral  surface  at  near  the  apical  third,  and  a  long  thorn-like 
ciurved  apical  spine,  basal  joint  of  hind  tarsi  much  dilated,  two- 
thirds  as  long  as  second  basal,  which  is  less  distinctly  dilated  than 
basal;  wings  yellowish-brown,  veins  brown,  from  humeral  vein  to 
end  of  first  vein  one-third  as  long  as  from  end  of  first  vein  to  end  of 
second  and  distinctly  longer  than  from  end  of  second  to  end  of 
third;  small  cross  vein  not  upright  but  sloped  outward  at  upper 
extremity,  distinctly  beyond  end  of  first  vein  and  at  less  than  one- 
third  from  base  of  discal  cell,  third  and  fourth  veins  slightly  con- 
vergent toward  apices,  fifth  vein  reaching  half  way  from  cross  vein 
to  wing  margin;  halteres  dusky  yellow. 

Length,  2  mm. 

One  female,  Ungava  Bay,  one  female  and  one  male.  Fort  Chimo, 
Labrador  (L.  M.  Turner). 

A  male  from  the  District  of  Columbia,  standing  as  vUripennis 
Meigen  in  collection,  may  belong  to  this  species.  It  differs  from  the 
above  description  in  having  the  tibisa  and  tarsi  yellow  and  seems  to 
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have  the  legs  more  strongly  haired,  but  the  poor  condition  of  the 
specimen,  and  the  absence  of  the  terminal  joint  of  both  antennaB 
prevent  me  deciding  the  status  of  the  specimen.  It  is  not  vUripennia 
Meigen  which  is  represented  in  the  collection  by  several  English 
specimens. 

Type.— Cs,t.  No.  14950,  U.S.N3f. 

LOfOSINA  LUOtJBlKIN A,  new  ipeciet. 

Male. — ^Black-brown,  shining;  frons  shining,  tawny  yellow,  bristles 
normal,  face  and  cheeks  yellow,  the  former  slightly  concave  and 
projecting  beyond  eyes,  cheeks  below  center  of  eyes  not  one4hird 
as  high  as  height  of  eyes,  anterior  mouth  marginal  bristle  strong, 
those  posterior  to  it  weak  and  sparse,  ant^msD  yellow,  basal  joint 
with  longish,  black,  terminal,  internal  hairs,  third  joint  not  larger  than 
basal,  with  distinct  pale  pubescence,  axista  dorsal,  about  one  and 
two-thirds  as  long  as  breadth  of  frons,  dark  in  color  and  distinctly 
pubescent,  mesonotum  short,  as  broad  as  long,  black-brown,  paler 
at  sides,  and  with  a  peculiar  bronzy  luster,  scutellum  broad,  rounded, 
with  four  marginal  bristles,  pleursa  brown;  abdomen  shining  black, 
basal  segment  rather  longer  than  second,  apical  two  segments  with 
scattered  long  hairs,  hypopygium  not  large,  yellowish;  legs  yellow, 
mid  tibi»  with  one  dorsal  bristle  at  above  middle  and  two  at  near  tip 
on  the  antero-  and  postero-  dorsal  surfaces,  no  bristles  on  ventral 
surface;  basal  hind  tarsal  joint  not  much  dilated,  barely  more  than 
half  as  long  as  second,  which  is  slightly  dilated;  wings  brownish  with 
an  indistinct  fascia  beyond  the  end  of  aecond  vein  as  in  higvMs^ 
Williston,  but  the  venation  is  not  as  given  for  that  species,  the  basal 
portion  of  third  vein  is  slightly  l(mger  than  last  portion  of  second, 
the  outer  cross  vein  is  distinctly  longer  than  inner  cross  vein,  and 
the  fourth  vein  does  not  show  beyond  the  outer  cross  vein;  halteres 
whitish  yellow. 

Length,  1  mm. 

Tt/pe.— Cat.  No.  14951,  U.S.N.M. 

One  male,  Aguadilla,  Porto  Rico,  January,  1899  (A.  Busck). 

The  costal  divisions  in  lugvhina  are  1-1^-4.  In  Williston's 
description  of  hiffobria '  he  states  that  the  species  has  bristles  on  the 
under  side  (ventral  surface?)  of  mid  tibia,  though  I  am  not  sure  just 
what  he  means  by  that  definition,  and  also  that  the  third  section  of 
costa  is  three  times  as  long  as  second.  His  figure  gives  the  third 
section  of  costa  as  less  than  twice  the  length  of  second.  He  heads 
his  description  ''male  and  female''  and  says  in  notes  ''one  specimen." 

>  This  name  being  preoooapied  I  have  altered  the  name  of  the  species  to  tubhtguMna  In  Smiths. 
HiscColL  T0LW,No.l7,p.8. 
*Traos.  Loud.  Ent  Soe.,  1806»  p.  438. 
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LDCOSIN A  ROTU  ADifJUIlllS.  new  tpedM. 

Female, — ^Black,  subopaque;  frons  opaque  on  divergent  central 
stripes,  slightly  shining  elsewhere,  bristles  strong  and  numerous,  face 
brown,  slightly  shining,  projecting,  not  concave,  cheeks  not  half  as 
high  aa  eye,  the  anterior  bristle  on  mouth  margin  of  moderate  length, 
succeeded  posterioriy  by  one  weaker  and  several  very  short  hair-like 
bristles,  antenms  black-brown,  third  joint  slightly  paler,  not  much 
larger  than  basal  joint  and  slightly  pointed,  pubescence  on  third 
joint  long,  pale,  basal  joint  with  the  usual  dorsal,  and  apical  bristles 
weak,  mesonotum  subopaque,  with  numerous  short  bristles,  which 
are  irregularly  arranged,  only  one  pair  of  distinct  macrochaetsB, 
scutellum  opaque,  with  four  subequal,  strong,  marginal  bristles, 
pleursd  brownish,  opaque;  abdomen  opaque  brown;  legs  brownish, 
the  trochanters,  tibisB,  and  tarsi  paler,  no  noticeable  bristles  except 
as  in  nweipennia  (hind  tarsi  indistinguishable),  wings  rather  short 
and  rounded,  grayish,  costa  brown,  rather  thick,  noticeably  so  beyond 
end  of  first  vein,  from  humeral  cross  vein  to  end  of  first  slightly 
shorter  than  next  costal  division,  both  together  as  long  as  from  end 
of  second  to  third  vein,  basal  part  of  third  vein  about  one-third  as 
long  as  last  portion  of  second,  outer  cross  vein  distinctly  before  end 
of  second,  from  outer  cross  vein  to  inner  cross  vein  distinctly  longer 
than  basal  portion  of  third  and  not  twice  as  long  as  outer  cross  vein, 
third  vein  on  last  portion  with  a  very  slight  upward  bend,  ending  in 
front  of  wing  tip,  both  fourth  and  fifth  veins  traceable  beyond  outer 
cross  vein,  the  former  distinctly  so;  halteres  yellowish. 

Length,  0.75  mm. 

One  female,  Culebra  Island,  Porto  Rico,  February,  1899  (A.  Busck). 

Type.— C^t.  No.  14952,  U.S.N.M. 

Allied  to  the  foregoing. 

UMOSIN A  MlVKlFJUmiSt  new  ipeciet. 

Male. — Shining  black;  frons  shining  black,  the  central  divergent . 
stripes  velvety  opaque  black,  frontal  bristles  weak,  face  glossy  brown- 
ish black,  concave,  cheeks  shining  but  not  glossy,  anterior  bristle  above 
mouth  strong,  the  others  posterior  to  it  much  smaller  and  five  in  num- 
ber, cheek  below  center  of  eye  half  as  high  as  eye  height,  antennsB 
yellow,  basal  joint  rather  more  than  half  as  large  as  third  joint,  with 
one  dorsal  and  five  or  six  apical  internal  bristles,  third  joint  slightly 
pointed,  with  long  pale  pubescence,  arista  dark,  one  and  one-half 
times  as  long  as  breadth  of  frons,  distinctly  pubescent;  mesonotum 
glossy  black,  the  dorsal  bristles  long  but  hairlike,  and  in  r^ular  rows 
though  not  numerous,  pleiu*ie  glossy  black,  scutellum  glossy  black 
with  four  marginal  bristles,  the  anterior  pair  much  the  weakest;  abdo- 
men brownish,  hypopygium  large,  glossy,  with  numerous  surface  hairs ; 


Digitized  by  VjOOQiC 


no.  1958.  NEW  SPECIES  OP  BORBORID^—M ALLOC H.  371 


legs  black,  trochanters;  apices  of  femora,  bases  and  apices  of  tiblse, 
and  tarsi  yellow,  all  legs  covered  with  short  hairs,  midtibiie  with 
2-3  weak  bristles  at  near  apex  on  dorsal  surface,  basal  joint  of  hind 
tarsi  not  greatly,  though  distinctly  swollen,  about  two-thirds  as  long 
as  second  joint  which  is  distinctly  thinner;  wings  whitish,  veins  ex- 
cept costa  almost  colorless,  from  humeral  cross  vein  to  end  of  first 
vein  equal  to  the  next  division  of  costa,  both  together  equal  to  the 
last  costal  division,  last  section  of  second  vein  nearly  twice  as  long  as 
basal  section  of  third,  outer  cross  vein  almost  directly  underneath  end 
of  second  vein,  fourth  vein  from  inner  cross  vein  to  outer  cross  vein 
longer  than  basal  part  of  third  and  twice  as  long  as  outer  cross  vein, 
last  portion  of  third  vein  straight  and  ending  almost  at  wing  tip,  fourth 
and  fifth  veins  hardly  traceable  beyond  outer  cross  vein;  halteres 
dusky  yellow. 

Length,  1  mm. 

One  male,  Mayaguez,  Porto  Rico,  January,  1899  (A.  Busck). 

Allied  to  lugvinina. 

Type.— Chi.  No.  14953,  U.S.NJ4 

UMOSINA  PARVA.  new  ipeciet. 

Male. — Shining  black;  frons  raised  in  center,  shining  except  on 
divergent  central  stripes,  lateral  bristles  projecting  over  eyes,  central 
bristles  distinct,  anterior  outline  of  frons  centrally  produced,  face 
slightly  dusted,  concave,  mouth  margin  produced,  anterior  mouth 
marginal  bristle  strong,  one  weaker  bristle  and  a  few  hairs  posterior  to 
it,  cheek  about  one-third  as  high  as  height  of  eye,  antennae  black,  basal 
joint  rather  strongly  bristled,  third  joint  strongly  whitish  pubescent, 
distinctly  but  not  greatly  larger  than  basal  joint,  arista  about  one  and 
two-thirds  as  long  as  breadth  of  frons  at  center,  thin,  black,  distinctly 
pubescent;  mesonotum  shining  black,  with  scattered  short  hairs,  as 
broad  as  long,  scutellum  broad,  not  regularly  roimded,  with  four 
marginal  bristles;  abdomen  glossy  black,  the  basal  segment  nearly  as 
long  as  next  two  together,  all  segments  bare  on  disk  except  the  last 
and  with  lateral  rather  long  hairs,  hypopygium  not  very  large,  of  nor- 
mal shape,  with  scattered  hairs;  legs  black,  tibiie  and  tarsi  piceous, 
one  weak  dorsal  bristle  at  basal  third  and  two  subapical  on  mid  tibiie,  all 
legs  with  short  hairs,  basal  joint  of  hind  tarsi  dilated,  two-thirds  as 
long  as  second  joint  which  is  slightly  dilated;  wings  gray,  from 
humeral  vein  to  ^nd  of  first  vein  shorter  than  next  costal  division 
which  is  one-half  as  long  as  last  division,  basal  section  of  third  vein 
about  two  thirds  as  long  as  last  section  of  second  vein,  and  equal  to 
fourth  vein  from  inner  to  outer  cross  vein,  outer  cross  vein  very 
slightly  beyond  end  of  second  vein  and  twice  as  long  as  inner  cross 
vein,  last  section  of  third  vein  slightly  bent  upward  and  ending  dis- 
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tinctly  before  tip  of  wing,  costa  coatinued  beyond  end  of  third  vein, 
fourth  aad  fifth  veins  continued  as  short  spurs  b^ond  cross  vein  but 
not  traceable  to  margin;  halt^-es  black. 

Length,  ^  mm. 

One  male,  Washington,  District  of  Columbia,  <m  window  of  United 
States  National  Museiun,  top  floor,  April,  1912  (Malloch). 

Allied  to  exigua  "Vl^lliston,  but  the  color  of  the  halteres  is  white  in 
that  species. 

Type.— Cat.  No.  14954,  UJSJJ^ 
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THE  SIPUNCUUDS  OF  THE  EASTERN  COAST  OF  NORTH 

AMERICA. 


By  John  Hibam  Geeould, 

O/DartTnouth  College,  Hanover,  New  Hampshire. 


INTRODUCTION. 

The  large  collection  of  sipunculids  from  off  the  eastern  coast  of 
North  America  that  has  been  accumulating  in  the  United  States 
National  Museum  during  the  past  40  years,  chiefly  tlirough  the 
explorations  of  the  United  States  Fish  Commission  and  the  present 
Bureau  of  Fisheries,  has  hitherto  not  been  studied,  and  almost 
nothing  has  been  known  of  the  rich  sipimculid  fauna  of  the  western 
part  of  the  Atlantic.  « 

Hie  genus  Phascciosoma  has  been  thought  to  be  represented  in  this 
region  by  three  species  only:  Phaacdoaoma  gavldii,  a  littoral  form 
not  uncommon  in  New  England,  Ph.  eremita  (=^boreale),  found  in 
waters  of  medium  depth  off  the  New  England  coast,  and  Ph.jlagrir 
ferum^  an  abyssal  species.  Eight  others  are  now,  from  the  study  of 
this  material,  to  be  added  to  the  list  of  Phascdosomas  found  off  the 
eastern  coast  of  North  America,  two  of  them  being  new  species  and 
another.  Ph.  verriUiif  here  for  the  first  time  fully  described.  The 
five  remaining  species  (rnargariUicefwmy  eyUridratym,  proeenmi,  aahelr 
lari»,  and  improviaum)  have  not  been  recognized  as  belonging  to  the 
American  fauna.  Ph.  flagriferum,  mentioned  above,  originally  de- 
scribed from  a  specimen  taken  by  the  ChaUenger  from  the  deep  sea 
eastward  from  Virginia,  is  again  recorded  as  having  been  dredged  by 
the  U.  &  Fisheries  steamer  AJhairosa  in  the  same  latitude,  but  nearer 
the  Virgioian  coast. 

The  genus  Phaacolian  is  represented  in  the  United  States  National 
Museum  by  an  abundance  of  material  from  all  parts  of  the  eastern 
coast,  exhibiting  such  a  wide  range  of  variation  that  the  writer  was 
at  first  inclined  to  describe  several  species.  Prolonged  and  thorough 
study  of  this  material,  however,  has  led  to  the  conclusion  that  all 
these  variations  should  be  referred  to  the  single  cosmopolitan  species,' 
Phascolion  stronibi  (Montagu),  with  which  PhascoUan  cmmentarvum 
(Quatrefages)  is  identical,  and  of  which  Phaacolosoma  ('^ Phaacolian) 
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iubicola  of  Verrill  is  one  of  seven  recognizable  varieties,  which  are 
described  in  detail  in  this  paper. 

The  genus  Aapidosiphon,  which  hitherto  has  not  been  described  as 
occurring  off  the  Atlantic  coast  of  North  America,  is  found  to  be 
represented  here  by  two  new  species.  A  new  deep-sea  species  is  added 
to  the  genus  PJiyacoaama  ('=Ph/ymo8oma),  remarkable  for  the  con- 
tinuity of  its  longitudinal  musculature.  The  range  of  Dendrostoma 
alutaceum,  which  has  been  known  as  a  West  Indian  form,  proves  to 
extend  northward  to  Cape  Hatteras.  Sipuncvlus  is  found  to  be 
represented  not  only  by  the  cosmopolitan  8.  nuduSj  well  known  to 
occur  off  the  coasts  of  *North  Carolina  and  Florida,  but  also  by 
8.  priapvloides  Koren  and  Danielssen,  a  deep-sea  species,  the  range 
of  which  off  the  American  coast  extends  from  the  latitude  of 
Charleston,  South  Carolina,  northward  to  that  of  New  York  City. 
8iph(mo8oma  cumanenae  (Keferstein)  {'^Phaacolosama  cumanense^ 
8ipunculu8  cumanensia),  an  interesting  example  of  Spengel's  new 
genus  8iphono8(>ma,  hitherto  recorded  from  the  coast  of  Venezuela 
and  the  West  Indies,  is  found  to  occur  also  in  Florida. 

It  may  be  inferred  from  the  large  amount  of  sipimculid  material 
in  the  National  Museum  from  numerous  northern  stations  that  the 
collection  is  fairly  representative  of  the  faima  of  this  group  within 
the  area  extending  from  Labrador  to  Cape  Hatteras.  The  sub- 
tropical region  southward  from  the  latter  point,  however,  has  been 
less  thoroughly  explored,  though  southern  Florida,  at  least,  is  known 
to  be  inhabited  by  many  interesting  forms. 

I  It  is  the  purpose  of  this  paper  to  make  this  fauna  available  to  biol- 
ogbts  by  presenting  such  descriptions  of  external  features  and  inter- 
nal structiu^e  as  are  necessary  for  the  easy  determination  of  species, 
by  pointing  out  the  variability  of  certain  plastic  forms  that  are 
suitable  for  experimental  work,  and  by  bringing  together  what  is 
known  about  the  geographical  distribution  of  the  group  between 
Labrador  and  Key  West.  Since  the  material  at  hand  will  not  permit 
of  an  account  of  the  sipimculids  of  the  West  Indian  and  South  Amer- 
ican region  that  would  be  at  all  complete,  I  shall  here  describe  such 
subtropical  and  tropical  forms  only  as  have  been  found  along  the 
coast  of  Florida.         f    ^  ^  > 

^  It  would  be  a  profitable  study,  however,  if  sufficient  material  were 
available,  to  compare  with  one  another  the  sipunculids  of  the  two 
sides  of  the  Isthmus  of  Panama.  PJiyscosoma  dgaasizii  (Keferstein), 
^Aapidoaiphan  truncataa  Keferstein,  and  Dendrostoma  penwianum  Col- 
lin, have  been  foimd,  so  far  as  I  know,  only  in  the  Pacific,  while 
}Phy8co8oma  pectinatum  (Keferstein)  and  Ph.  antiHarum  (Grube  and 
!Orsted),  8%punculu8  nudua,  and  8.  tUubans  Selenka  and  BtUow  occur 
[on  both  sides  of  the  Isthmus.  The  exclusively  Atlantic  subtropical 
species  inhabiting  the  region  southward  from  Cape  Hatteras  throu^ 
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the  West  Indies  are^  according  to  Selenka  (1883),  the  following: 
Phascolosoma  diaaora  Selenka  and  De  Man;  Phaacoloaoma  coriaceum 
Keferstein;  Phaacoloaoma  peOucidum  Keferstein;  Phaacolion  atrombi 
(Montagu) ;  Phyacoaoma  variana  ^  (Keferstein) ;  Dendroatoma  dbUor 
ceum^Qrube;  Z7en^ro«(omaptnnt/bZiitm  Keferstein;  Sipunculua  robuar 
tua  Keferstein;  Sipunculua  phcdloidea  Pallas;  Sipunculua  cumanenaia 
vUrea^  Selenka  and  Btilow  (now  Siphonoaoma  currumenae,  see  p. 432). 

To  this  list  of  subtropical  forms  should  be  added  Phaacoloaoma 
cylindraium  Keferstein;  Phaacoloaoma  cinereum,  new  species;  Phaa- 
coloaoma verriUii  Gerould;  Aapidoaiphon  parvulua,  new  species;  Aapi- 
doaiphon  apecioaua,  new  species. 

The  sipunculid  fauna  of  the  latitude  of  the  Middle  States  between 
Cape  Hatteras  and  southern  New  England  includes  Phyacoaoma  capi- 
tatum,  new  species  (Lht.  38^  41'  N.);  Sipunculua  priapuloidea  Koren 
and  Danielssen;  Phaacoloaoma  cin^ium,  new  species;  Phaacoloaoma 
fiagriferum  Selenka;  Phaacoloaoma  margaritaceum  (Sars)  var.  m^eridi- 
oncHia,  new  variety;  Phaacoloaoma  procerum  Mosbius;  Phaacoloaoma 
vemSii  Oerould;  Phaacoloaoma aahdlarisRT)i6A\  Phaacoloaomaimpro- 
viaum  Th6el. 

The  boreal  fauna  extending  northward  from  Long  Island,  New 
York,  includes  Phaacoloaoma  govJdii  (Pourtalds) ;  Phaacoloaoma  mar- 
garitOrceum  (Sars);  Phaacoloaoma  eremita  (Sars);  PhaacoUon  aXberd 
Sluiter. 

Ubiquitous  along  the  American  coast  from  the  West  Indies  to 
Labrador  is  Phaacolion  atrombi  (Montagu).  Its  range  includes  the 
whole  of  the  Arctic  and  North  Atlantic  Oceans  and  the  Mediterranean 
Sea. 

The  most  distinctively  abyssal  species  of  Phaacoloaoma  that  have 
beenfound  off  the  eastern coastof  Ajnericaaxe Phaacoloaoma Jlagriferum 
Selenka,  which  occurs  in  1,700-2,620  fathoms,  and  Ph.  cinctum,  new 
species,  found  in  368-1,290  fathoms.  Associated  with  the  latter  at 
the  depth  of  1,290  fathoms  was  Ph.  adbdlarisR.  Ph.  eremita  (Sars), 
though  commonly  found  in  less  than  100  fathoms,  has  been  taken 
in  1,098;  and  Ph.  margaritaceum  (Sars),  the  typical  form  of  which 
occurs  off  the  Canadian  and  Newfoimdland  coasts  in  30-75  fathoms, 
has  a  variety  which  I  shall  call  m^eridionalia  that  has  been  taken  off 
Marthas  Vineyard  in  706  fathoms.  Phaacoloaoma  procerum  Moebius 
has  been  foimd  in  100-266  fathoms  off  our  coast,  its  range  apparently 
being  somewhat  restricted  bathTinetrically.  It  is  foimd  in  the 
North  Sea  off  Edinburgh,  Scotland,  as  well  as  off  the  coast  of  the 
United  States  near  the  fortieth  parallel.  •  On  the  other  hand.  Ph. 
aabeOarisR  and  improviaum  off  this  continent  have  a  wide  bathjrmetric 
range,  the  former  occurring  from  70  to  1,098  fathoms,  the  latter  from 
5  to  810. 

>  The  speota  indicated  have  been  found  along  the  coast  of  Florida. 
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In  shallow  water  are  foimd  Ph.  verriOii  (4-16  fathoms)  and  Ph. 
dnereum  (45  fathoms).  Ph.  gculdii  (Pourtalds)  and  Ph.  c^kfubYOum 
Kef eistein  are  the  littoral  lefiresentatives  of  tiieir  genus  upon  ihia 
coast. 

Sipuneuhu  nudua  Linnnas  and  BiphanoeamaemmaneMe  (Eeferstem) 
▼ar.  vUrea  are  boUi  littoral  speciee,  but  Sipuncidus  priapuhides 
Eoren  and  Daniebsen  is  found  in  478-1,069  fathoms. 

PhaaedUon  strombi  (Montagu)  occurs  at  all  depths  from  5  to  1,061 
fathoms,  and  Ph.  otberii  Shntor  at  depths  of  1,267-1,674  meters. 

Physeomma  variane  (EefeiBtein)  and  Ph.  mUiXlarum  Orube  and 
Orsted  are  littoral  forms,  but  Physcoaoma  evpUatum,  new  qpecies, 
inhabits  the  sea  bottom  at  677-1,769  fathoms. 

Aspidoriphon  parvulugf  new  spedee,  occurs  in  16  fathoms;  A.  epe- 
dosuSf  new  species,  is  found  in  the  coral  reefs  near  shore,  and  has 
been  taken  also  at  a  depth  of  167  fathoms. 

Dendrostama  dlutaeeum  Orube  has  a  similar  distribution  among 
coral  reefs  near  shore,  and  wis  taken  gB  C^ie  Hatteras  at  a  depth  of 
16  fathoms. 

Af  tor  plotting  upon  a  map  the  principal  localities  at  which  sipun- 
culids  occur  in  the  deeper  watera  off  our  coast  (p.  377),  I  was  inter- 
ested to  note  how  closely  they  follow  Hie  1,000-fathom  curve,  the 
edge  of  the  continental  shdf .  ThiB  is  probably  due  in  part  to  the 
fact  that  dredging  operations  have  been  carried  on  more  extensively 
along  this  belt  than  dsewhere,  but  may  it  not  possibly  indicate  that 
the  conditions  there,  where  the  bottom  rapidly  descends  from  100 
to  1,000  fathoms,  are  exceptionally  favorable  for  the  life  of  sipim- 
culids?  Sipunculus  priapuUndeSf  Phy$cosoma  capitatum^  Phascolo- 
9oma  einelumf  Ph.  proeerum,  and  Ph.  fnargariiacewn  var.  meridumdlia 
have  been  found  only  along  this  edge  of  the  continental  dielf ;  Ph. 
ertmUa,  Ph.  aabdlarim,  and  Ph.  %mprcvi$um  occur  not  only  there  but 
in  shallower  waters  nearer  the  coast.  Phaaeolomjmafiagrifenim  alone 
occurs  beyond  the  1,000-fathom.line,  isolated  in  the  deep  sea. 

hUrrdciiioinBhipe  of  (he  gmera. — llie  recogniaed  genera  of  8q>uncu- 
lids  are  so  closely  anastomosed  that  it  is  difficult  to  define  them 
sharply  from  one  another.  For  example.  Ph.  gaiddii,  which  is  dearly 
a  species  of  Phaaedloaoma,  as  is  shown  by  its  tentacles,  integument, 
arrangement  of  its  nerrous  system,  and  its  development,  differs  from 
aD  other  species  of  Phaseoloeoma  and  resembles  all  known  species  of 
Sipuneuhu  in  the  division  of  its  longitudinal  musculature  into  sepa- 
rate bands.  On  the  other  hand,  Physeoeama  capUatum,  new  species, 
differs  from  all  other  known  species  of  that  genus  in  having  a  contin- 
uous layer  of  longitudinal  moade  fibers,  and  in  this  respect  it  resem- 
bles the  Fhaacolosomas.  Tet  it  has  the  peculiar  form  of  head  and 
crown  of  tentades,  as  well  as  other  features  characteristic  of  the 
genus  PhyscoBOfma^  in  which  I  have  accordingly,  though  it  must  be 
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confessed,  somewhat  arbitrarily,  placed  it.  The  unity  or  division  of 
the  longitudinal  musculature,  therefore,  though  it  is  a  convenient 
and  useful  recognition  mark,  is  not,  in  my  opinion,  as  perfect  a  cri- 
terion of  genera  as  the  peculiarities  in  the  form  of  the  crown  of 
tentacles 

P7ui8c6lo8cma  is  the  central  genus  with  which  Sipunculus  and 
Physcoscma  are  each  almost  inextricably  connected.  The  same  can 
be  said  of  the  relation  of  Phascciaaoma  to  Dendrostoma^  Pdalosloma, 
PJuiacdlion,  and  AspidoaipTion.  Dendrostoma  and  Petalogtoma  ^  differ 
from  Phascolosoma  only  in  their  tentacles  and  the  accompanying  vas- 
cular system,  both  of  which  are  hypertrophied  in  Dendrostama  and 
atrophied  in  Petalostoma.  Phascolion  is  like  Phaacdhstmui  as  regards 
its  tentacular  and  circulatory  apparatus,  though  it  has  become 
asymmetrical  and  otherwise  modified  in  adaptation  to  life  in  mol- 
lusk  sheUs.  AapicUmphon,  while  in  its  extreme  forms  widely  diver- 
gent from  Phascclosoma,  is  nevertheless  closely  connected  with  this 
genus  by  intermediate  species,  as  it  is  with  Physcosoma. 

It  is  of  course  always  difficult  to  form  a  definite  opinion  as  to 
whether  a  simple  organism  is  primitive  or  the  product  of  degenera- 
tion, and  in  many,  if  not  in  most  cases,  no  final  conclusion  can  be 
reached  in  the  absence  of  paleontologiqal  evidence.  From  my  work 
on  the  embryology  of  Phaacoloacma  I  was  inclined  to  the  conclusion 
that  the  sipunculids  are  extremely  primitive,  unsegmented,  annelid- 
like forms,  and  am  still  of  that  opinion;  but  a  fuller  acquaintance 
with  Siphonosoma  cumanense  might  possibly  give  credence  to  the 
view  expressed  by  Selenka  that  they  are  degenerate  annelids. 
Siphonosoma  cumanense  (Keferstein)  has  Phascdtosomor-Uke  tentacles 
combined  with  certain  of  the  characteristics  of  the  genus  Sipunculus 
and,  in  my  opinion,  is  a  form  of  considerable  morphological  interest, 
because  its  coelom  is  crossed  by  regularly  arranged  transverse  folds 
of  peritoneum  that  suggest  the  dissepiments  of  annelids.  The  regu- 
larity of  their  arrangement  and  their  independence  of  the  intestinal 
coU  suggest  that  possibly  they  may  not  be  newly  evolved  peritoneal 
folds,  as  appears  to  be  the  case,  but  perhaps  represent  vestiges  of  the 
septa  of  annelid  ancestors.  A  thorough  study  of  the  development  of 
this  species,  in  any  event,  is  much  to  be  desired. 

The  characters  used  in  distinguishing  species  among  the  sipunculids 
are  remarkably  variable.  Hooks,  even  though  of  some  service  in 
classifying  these  species,  are  unreliable,  for  in  the  same  species  they 
may  be  present  or  absent.  In  Ph.  gouldii,  for  example,  I  found  (1906) 
a  zone  of  minute  hooks  encircling  the  introvert  of  yoimg  individuals 
3-<  cm.  long  and  probably  1  year  old,  while  none  were  found  on 
slightly  larger  individuals  6.7  to  8  cm.  in  length.  PA.  gouldii,  how- 
ever, naturally  would  be  included  among  bookless  species,  since  the 
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adult  has  no  hooks.    Phascolion  strorribi,  on  the  other  hand,  is  a  sp&« 
cies  regularly  provided  with  hooks,  but  occasionally  lacking  them. 

The  retractor  muscles,  which  I  regard  as  a  f  eatiu*e  of  a  good  deal  of 
morphological  significance,  vary  in  specimens  of  Phascolion  strambi 
from  off  the  coast  of  Nova  Scotia  in  having  two  roots  to  the  dorsal 
retractor  instead  of  the  usual  single  line  of  attachment,  different  indi- 
viduals from  the  same  r^on  showing  each  condition.  The  divided 
retractor  is  often  associated  in  these  specimens  with  a  short  intro- 
vert, so  that  a  more  or  less  distinct  variety  may  be  recognized,  which 
occurs  with  the  normal  form  and  probably  interbreeds  with  it. 

Phascolion  strombi,  in  general,  is  an  extraordinarily  plastic  form, 
its  external  features,  like  color,  thickness  of  the  integument,  shape,  ^ 
and  number  of  the  cuticular  holdfasts,  apparently  depending  almost 
whoUy  upon  the  character  of  the  shell  which  the  individual  inhabits. 
Experiments  in  raising  this  species  in  shells  of  different  kmds  would 
be  most  interesting  and  instructive,  and,  as  the  animals  can  readily 
be  kept  in  aquaria,  such  experiments  would  be  practicable  at  any 
permanent  marine  zoological  station. 

The  order  in  which  the  genera  are  described  in  this  paper  is  intended 
to  bring  out,  in  general,  the  fact  that  Phascolosoma  is  the  central  or 
primitive  genus  from  which  the  others  have  probably  originated, 
though  the  interrelationships  of  the  various  genera  can  be  expressed, 
of  course,  only  very  inadequately  by  a  linear  series.  Siphonosoma 
naturally  would  precede  SipwnmluBf  since  it  is  intermediate  in  struc- 
ture between  Phascoloaoma  and  Sipurumlua;  but  for  convenience  in 
description  Professor  Spengel's  new  genus  is  here  placed  last.  The 
sequence  adopted  in  this  paper  is  as  follows :  Phascolosoma,  Phascolion, 
Dendrostama,  Physcosoma,  Aspidosiphan,  Sipunculus,  Siphonosoma. 

Genus  PHASCOLOSOMA  F.  S.  Leuckax*t. 

Longitudinal  muscle  layer  continuous  (except  in  Ph.  govJdii). 
Distinct  finger-shaped  or  leaf-shaped  tentacles  encircle  the  mouth  in 
one  or  more  rows  or  groups,  interrupted  in  the  median-dorsal  line  by 
the  ciliated  nuchal  organ.  Hooks  may  or  may  not  be  present  on  the 
introvert.  The  intestine  forms  a  double  spiral  coil  of  several,  or  many, 
whorls  not  fastened  at  the  posterior  end  of  the  trunk.  The  pair  of 
nephridia  hang  free.  Four  retractor  muscles  of  the  introvert,  or 
only  two  (ventral).  The  contractile  Polian  vessel  in  most  cases  is 
simple,  seldom  having  caeca.  An  anterior  columeUar  or  spindle 
muscle  usually  occurs.  A  pair  of  photic  tubes  lead  backward  from  the 
surface  of  a  cerebral  sense  organ  into  the  substance  of  the  cerebral 
ganglion.  The  bottom  (or  posterior,  blind  end)  of  each  of  these  tubesy 
when  pigmented,  forms  an  ''eye  spot.'' 

The  yolk-laden  prototroch  cells  of  the  trochophore  atrophy  during 
metamorphosis,  and  their  substance  passes  in  grantdar  form  into  the 
coelom  of  the  larva. 
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Four  retnctora. 


Two  retncton. 


8TNOP8IS  OF  BPB0IB8. 

Longitudinal  muscles  discontinuousA pouldn  (Pourtal^). 

Longitudinal  muscles  continuous; 

No  hooks  on  introvert marparitatewn  (Bare). 

Hooks  on  introvert ^tiubvtom  Keferatain. 

proesTtmi  MosbuM. 
eremiia  (Ssib). 
eremita,  new  var.  soo^ra. 
Hooks  absent. wrri««  Gerould. 


Hooks  present. 


Jli^r^^rttfii  Belenka. 
wabeUariK  TMel. 
janpnvimmTiML 
dnereum,  new  q)ecies. 
cinchtnif  new  species. 

PHASCOLOSOMA  OOULDD  (PvoitaMs). 

Sipuneulus  gauldU  Poubtaljbs,  1851. 
Phaseolowma  gouJdii  Dibsing,  1859. 

This  common  littoral  species  is  found  along  the  coast  of  New  Eng^ 
land  from  Casco  Bay  southward  to  the  coast  of  Cknmectioot  (New 
Haven),  and  on  Long  Island,  New  York  (Cold  firing  Harbor).  It 
occurs  somewhat  locally  in  patches  of  muddy  sand  slightly  above,  or 
more  commonly  below,  the  low-water  mai^;  and  small  individuals 
have  been  taken  from  Vineyard  Sound  with  Ph.  verrilUi  at  a  probable, 
though  unrecorded,  depth  of  several  fathoms.  The  worms  burrow 
vertically  and  obliquely  m  irregular  faahkm  into  tjhe  sand,  to  a  depth 
of  more  than  a  half  meter  in  summer. 

This  species,  the  structure  of  which  has  been  fully  described  by 
Andrews  (1890)  and  the  development  by  Oerould  (1896),  requires  no 
description  here.  I  have  elsewhere  pointed  out  (1896,  p.  147)  that 
the  division  of  the  longitudinal  musculature  into  distinct  bands,  which 
is  a  peculiarity  that  distinguishes  this  species  from  other  Phascoloso- 
mas,  is  not  an  adequate  reason  for  separating  it  from  dosely  allied 
species  of  PhaMcioaoma  and  placing  it  in  the  genus  Bipunculas,  as 
Pourtalds,  its  eariiest  describer,  Selenka,  and  others  have  done.  In 
structure  and  development  it  much  resembles  Phaseohsama  wdgare 
Blainville,  the  common  littoral  species  of  Europe.  Its  nearest  dly 
in  this  country  is  Ph.  margariiaceum  (Sars),  an  inhabitant  of  deeper 
waters  and  extending  northward,  but  also  represented  off  our  coast 
in  the  latitude  of  southern  New  Jersey  by  the  variety  ineridianaks, 
the  elongated  form  of  which  variety,  as  well  as  the  int^ument  and 
internal  structure  with  the  exception  of  the  longitudinal  miffldesi 
resemble  closely  the  corresponding  features  in  Ph.  goMii 
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Sijmntidui  margantaceus  Sabs,  1851. 

PJuucolowma  oeratedii  Kefebbtbin,  1865.— Th^el,  1875. 

Phtucoloiomafulgeiu  ThAbl,  1875  (young?). 

Phascolowma  alhidum  Th^bl,  1875  (young). 

PhMcoloaoma  margaritaceum  Eobbn  and  Daniblssbn,  1877. 

Specimens  were  taken  from  the  following  localities  off  the  coast  of 
North  America: 

Station  2463,  Green  Bank,  south  of  Newfowidland,  lat.  45^  44'  N.; 
long.  54^  27'  W.;  45  fathoms,  broken  shells;  temperature  at  bottom, 
30*^  F. 

Station  2466,  Green  Bank,  south  of  Newfoimdland,  lat.  46^  29'  N.; 
long.  55^  24'  W.;  67  fathoms,  coral;  temperature  at  bottom,  30*^  F. 

Gulf  of  St.  Lawrence,  J.  T.  Whiteaves,  1872 ;  30  fathoms.  (Hitherto 
erroneously  referred  to  by  Verrill,  1874,  and  others  as  P7i.  horedle.) 

Station  2491,  Misaine  Bank,  east  of  Cape  Breton,  lat.  46^  24'  30" 
N.;  long.  68^  35'  15"  W.;  69  fathoms,  white  sand. 

Station  2492,  Misaine  Bank,  east  of  Cape  Breton,  lat.  45^  22'  N.; 
long.  58^  43'  45"  W.;  75  fathoms,  white  sand;  temperature  at  bottom, 
33.3^  F. 

Gloucester  Donation  803,  western  edge  of  Grand  Bank,  schooner 
OaOierer,  August  16,  1881; 

Gh4ir(uAenslics. — Smooth,  firm  skin  of  pearl  gray  color,  lustrous  in 
some  specimens.  Introvert  brownish-gray  in  alcoholic  specimens. 
Four  retractors,  no  hooks  on  the  introvert,  no  eye-spots.  It  can 
readily  be  distinguished  from  P%.  gouldii  by  the  continuous  layer  of 
circular  muscles  of  the  body  wall  and  by  tiie  shortness  and  greater 
thickness  of  the  trunk. 

In  form  and  proportion  (pi.  58,  fig.  1)  it  resembles  P%.  eremita 
(Sars),  and  especially  smooth  and  lustrous  specimens  of  the  latter 
without  internal  examination  might  be  mistaken  for  this  species, 
but  Ph.  eremita  has  a  router  skin,  marked  with  parallel  ridges  and 
furrows  especially  evident  at  the  posterior  extremity  of  the  body, 
and  the  trunk  is  usually  brownish,  rather  than  pearl-gray.  The  two 
species  can  be  readily  distinguished  otherwise  by  the  fact  that  Ph. 
margaritaceum  has  four  retractor  muscles,  Ph.  eremita  two. 

Distribution. — Th6el  (1905)  describes  Ph.  margaritaceum  as  a  true 
Arctic  form,  possibly  with  a  oircumpolar  distribution.  A  western 
variety  occurs  off  Greenland,  Spitzbergen,  Norway  (Finmarken), 
Russia  (Eola  Peninsula),  and  Nova  ZembU;  an  eastern  variety  is 
f oimd  north  of  Siberia  and  in  Bering  Strait. 

It  is  much  less  abundant  off  the  coast  of  North  America  than 
Ph.  eremita  (Sars),  but  occurs  at  depths  from  30  to  75  fathoms  off 
Newfoundland  and  the  Canadian  coast. 
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PHASCOLOSOMA  ICAROARITACBUM  yu.   MBRIDIOlf AUS,  new  fuMy. 

Station  2749,  lat.  39^  42'  N.;  long.  71*^  17'  W.;  705  fathoms, 
gray  ooze;  temperature  at  bottom,  38.7^  F.    One  specimen,  t3rpe. 

Fayal  Island,  Azores,  gravelly  beach,  lat.  38**  30'  N.;  long.  28*^ 
40'  W.    Six  specimens. 

Type.— Ceit.  No.  4003,  U.S.N.M. 

This  southern  variety  of  Ph.  margariiaeeum  occurs  near  the 
fortieth  parallel  on  both  sides  of  the  North  Atlantic,  inhabiting  the 
edge  of  the  American  continental  shelf,  705  fathoms,  in  a  re^on 
approximately  south  of  Newport  and  east  of  Philadelphia;  occurring 
dso  at  Fayal  Island,  one  of  the  Azores,  where  it  burrows  in  a  gravelly 
beach.  The  specimen  from  off  the  coast  of  the  United  States  differs 
little  except  in  size  from  those  from  the  Azores. 

The  only  marked  difference  between  this  variety  and  the  typical 
form  in  northern  waters  is  the  extremely  elongated  shape,  in  which 
respect  it  resembles  Ph.  gouldii,  or  the  two  European  species.  Ph. 
vulgare  and  Ph.  dongatum,  more  than  the  typical  form.  The  intro- 
vert has  the  same  pearly  gray  color  as  the  trunk  and  not  the  brownish 
hue  seen  on  the  introvert  of  the  typical  form.  The  skin  in  a  state  of 
contraction  shows  distinct,  though ,  minute,  papillad.  These  are 
especially  evident  near  the  anterior  end  of  the  partially  contracted 
introvert.  The  coils  of  the  intestine  are  extraordinarily  numerous  in 
the  large  specimen  from  deep  water  (station  2749).  The  dimensions 
of  this  specimen  are:  Length  of  the  trunk  behind  the  anus,  85  mm.; 
introvert  estimated  at  somewhat  over  35  mm.,  probably  half  the 
length  of  the  trunk;  thickness  of  the  trunk  about  8  mm.  The 
specimens  from  Fayal  are  about  one-third  as  large  as  the  specimen 
from  station  2749. 

One  individual  from  Fayal  lacks  the  left-dorsal  retractor  muscle. 

Ph.  capsiforme  Baird  is  a  small  Antarctic  species  closely  allied  to 
Ph.  margarUaceum  (Sars) .  Geographically  the  variety  just  described 
occupies  an  intermediate  region.  Lihabiting  waters  of  the  Temperate 
Zone,  its  form  resembles  that  of  other  Phascolosomas  of  this  zone, 
rather  than  the  oval  form  characteristic  of  the  Arctic  and  northern 
type  of  this  species  and  of  Ph.  eremita  (Sars) .  It  seems  not  impossible 
tliat  the  variety  meridionalis  may  be  a  hybrid  between  the  typical 
Ph.  margariiaeeum  and  Ph.  vulgar e  or,  possibly  in  the  case  of  the  Azores 
stock,  Ph.  eUmgatum. 

PHASCOLOSOMA  CTUlfDRATUM  KMmbMb. 

Key  West,  Florida  (Henry  Hemphill,  1885).    Three  specimens. 
Recorded  previously  only  from  the  Bermudas,  Keferstein  (1865). 
This  small,  littoral  species  (pi.  58,  fig.  2)  is  easily  distii^uished  by  its 
smooth,  light  yellowi^-brown  surface,  the  rows  of  hooks  behind  its 
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finger-shaped  tentacles,  its  cylindrical  trunk  and  short  introvert,  and, 
internally,  by  the  presence  of  four  retractor  muscles. 

The  length  of  one  well-expanded  specimen  is:  Trunk,  16  mm.; 
introvert,  5  mm.;  another  has  a  tnmk  20  mm.  long.  The  length  of 
the  introvert  is  therefore  slightly  less  than  one-third  that  of  the  tnmk. 
The  thin,  smooth  skin  of  the  tnmk  is  everywhere  studded  with 
minute  epidermal  oi^ans,  which  are  most  clearly  seen  at  the  posterior 
end  of  the  body,  where  the  epidermis  is  marked  off  into  small,  squarish 
blocks,  each  containing  a  roimded  epidermal  oj^an.  Slightly  in  front 
of  this  region  the  epidermal  oi^ans  have  an  elliptical  contour,  as 
described  by  Keferstein.  In  most  cases  they  do  not  rise  above  the 
general  surface,  though  some  of  them  near  the  posterior  end  of  the 
tnmk  are  capped  with  exceedingly  minute  papillad.  The  larger  part 
of  the  anterior  ha]f  of  the  introvert  is  covered  with  about  20  distinct 
circlets  of  hooks.  The  anterior  rows  are  more  widely  separated  than 
the  posterior,  and  consist  of  slender,  curved,  yellowish-brown  hooks 
with  dark-colored  tips.  The  smaller,  posterior  hooks  are  less  r^u- 
larly  arranged  in  circlets.  Keferstein  foimd  20  long  thread-like 
tentacles.  The  one  specimen  which  I  examined  had  only  16,  and 
they  were  short  and  finger-shaped,  with  a  prominent  longitudinal 
furrow  along  the  oral  smiace  of  each,  but  they  may  have  been  some- 
what contracted. 

The  dorsal  retractors,  which  are  more  slender  than  the  ventral,  are 
attached  to  the  body  wall  opposite  the  anus,  and  slightly  behind  the 
nephridial  openings;  the  vehtral  retractors  arise  near  the  posterior 
end  of  the  first  third  of  the  length  of  the  trunk.  There  are  numerous 
intestinal  coils  (25-30)  which  are  free  behind,  though  Keferstein  notes 
that  they  are  held  behind  and  in  front,  respectively,  by  a  pair  of 
muscle  strands.  The  rectum  is  very  short.  There  is  a  short,  simple 
contractile  tube.  The  intestine  is  filled  with  calcareous  particles--r 
grains  of  coral  sand. 

PHASCOLOSOlfA  PROCERX7M  MoMu. 

Specimens  were  taken  from  the  following  localities  off  the  American 
coast: 

Station  871,  lat.  40^  02'  54"  N.;  long.  70^  23'  40"  W.;  115  fathoms, 
mud  and  fine  sand;  temperature  at  bottom,  49^  F.    One  specimen. 

Station  943,  lat.  40*^  00'  00"  N;  long.  71*^  14'  30"  W.;  157  fathoms, 
mud,  sand,  shells ;  temperatiure  at  bottom,  49^  F.  Three  yoimg  speci- 
mens. 

Station  946,  lat.  39**  55'  30"  N.;  long.  71*^  14'  00"  W.;  247  fathoms, 
green  mud  and  sand;  temperature  at  bottom,  47*^  F.    One  specimen. 

Station  949,  lat.  40*^  03'  00"  N.; long.  70^  31'  00"  W.;  100  fathoms, 
yellow  mud;  temperatiure  at  bottom,  52®  F.    One  specimen. 

Station  999,  lat.  39®  45'  13"  N.;  long.  71®  30'  W.;  266  fathoms, 
green  mud.    One  specimen. 
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A  specimen  of  this  large  gray  Phascdosoma  (pi.  58,  fig.  3)  was 
dredged  at  each  of  the  above-mentioned  localities  off  Marthas  Vine- 
yard at  depths  from  100  to  266  fathoms.  In  all  respects  except  size 
they  resemble  those  from  Bass  Rock  near  Edinbiu^h  described  by 
ModbiuSy  but  the  largest  specimen  from  off  Marthas  Vineyard  is 
five  times  the  length  of  those  from  the  North  Sea.  It  has  also  been 
foimd  at  several  places  off  the  west  coast  of  Sweden,  according  to 
Th6el  (1905),  at  d^ths  of  from  9  to  36  fathoms.  In  that  r^on  also 
its  size  is  diminutive  compared  wiih  that  of  the  American  specimens. 

CIuNracterigHcs. — ^The  total  length  of  the  largest  individual  is  180 
mm.,  of  which  the  trunk  behind  the  anus  is  75  mm.;  thickness  of  the 
trunk,  10  nmi.  The  introvert  is  about  2^  times  as  long  as  the  trunk, 
and  one^third  as  thick.  The  posterior  extremity  of  the  body  is  pro- 
longed into  a  slender,  tail-like  process,  which  in  one  specimen  is  about 
half  as  long  as  the  thickness  of  the  trunk,  or  about  5  mm.  Color 
gray,  the  introvert  of  one  specimen  being  slightly  iridescent.  The 
cuticula  is  thrown  up  into  fiboe,  wavy  folds.  Both  tnmk  and  intro- 
vert are  covered  sparsely  with  minute,  dark-brown  piq>illeB.  The 
two  (ventral)  retractors  have  their  origin  at  the  extreme  posterior 
end  of  the  body  (pi.  59,  fig.  8).  The  pair  of  nephridia  are  attached 
slightly  in  front  of  the  anus,  and  hang  entirely  free.  Their  surface 
is  slightly  rough.  The  esophagus  is  long;  the  rectum  very  short;  the 
intestine  has  many  coils  closely  held  to  the  walls  of  the  body.  The 
PoUan  tube  (contractile  vessel)  is  covered  vdth  branching  tufts  that 
adhere  to  the  dorsal  wall  of  the  body. 

A  notable  feature  of  the  nerve  cord  in  two  specimens  that  I  have 
dissected  is  its  submergence  beneath  the  longitudinal  muscle  layer 
near  the  posterior  end  of  the  body,  so  that  it  is  apparently  interrupted. 
This  disappearance  b^ins  slightly  in  front  of  the  posterior  end  of 
the  retractor  muscles  and  extends  forward  nearly  to  the  free  ends  of 
the  nephridia.  The  retractors  in  this  r^on  are  closely  applied  to 
the  layer  of  longitudinal  muscles,  and  united  with  them.  Th^el's 
(1905)  beautiful  figures  of  this  species  as  it  appears  off  the  west  coast 
of  Sweden,  however,  show  that  the  fusion  of  ike  retractor  muscles  to 
the  body  wall  and  the  submergence  of  the  nerve  cord  beneath  the 
longitudinal  muscles  near  the  posterior  end  of  the  body,  as  described 
above,  are  not  characteristic  of  the  Swedish  and  North  Sea  representa- 
tives of  this  species,  and  it  is  perhaps  not  a  constant  characteristic 
in  those  of  the  western  Atlantic. 

According  to  Th6el  the  tentacles  are  arranged  in  six  groups,  varying 
in  number  from  28  to  40.  The  skin  immediately  behind  the  tentacles 
is  thin  and  smooth,  not  covered  with  the  chitinous  cuticula  like  the 
res  t  of  the  body,  from  which  a  collar  or  fold  marks  off  this  smooth  zone. 
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PHASCOLOSOlfA  BRBMITA  (San). 

Sipunculus  eremita  Bars,  1851. 

PJiascolosoma  horeale  Eeferstein,  1865. — Verbill,  1874. 
Sipunculus  (Phaacolosomum)  horealis  Quatrefaoes,  1865. 
Phascolosoma  eremita  Eoren  and  Danislssen,  1877. — Selenka,  1883. — Th^el, 
1905. 

Specimens  were  taken  from  the  following  localities  oflF  the  American 
coast: 

Station  2698,  south  of  Newfoundland,  lat.  45*^  07'  N.;  long.  56*^ 
09'  W.;  90  fathoms,  gray  sand,  pebbles. 

Station  2486,  east  of  Banquereaii,  Nova  Scotia,  lat.  44°  26'  N.; 
long.  67°  11'  15"  W.;  190  fathoms,  coarse  s^nd  and  gravel;  tempera- 
ture at  bottom,  39.7°  F. 

Station  2507,  off  Halifax,  Nova  Scotia,  lat.  44°  27'  30"  N.;  long. 
62°  33'  30"  W.;  80  fathoms,  hard  bottom;  temperature  at  bottom, 
41.6°  F, 

Station  2497,  off  Cape  Canso,  south  of  Cape  Breton,  lat.  45°  04'  N.; 
long.  59°  46'  45"  W.;  57  fathoms,  yellow  sand,  broken  shells,  hard; 
temperature  at  bottom,  33°  F. 

Casco  Bay,  1873;  48-64  fathoms. 

Station  2lB,  Cashes  Ledge,  lat.  42°  49'  N.;  long.  68°  50'  W.; 
62-90  fathoms,  rocky  bottom;  temperature,  43°  F. 

Station  78B,  east  of  Isles  of  Shoals  near  Jeffreys  Ledge,  lat.  43° 
04'  N.;  long.  70°  30'  W.;  35  fathoms,  blue  clay,  mud,  sand;  tempera- 
ture at  bottom,  43°  F. 

Station  161,  off  Cape  Ann,  a  little  south  by  west  of  lat.  42°  36'  N.; 
long.  70°  27'  W.;  54  fathoms;  temperature  at  bottom,  about  39^°  F. 

Station  216,  off  Cape  Ann;  36  fathoms,  sandy. 

Station  184,  off  Cape  Ann,  a  little  northeast  of  lat.  42°  30i'  N.; 
long.  70°  38'  W.;  45  fathoms,  mud;  temperatiu*e  at  bottom,  42 J°  F. 

Station  2523,  east  of  Georges  Bank,  lat.  41°  48'  30"  N.;  long.  65° 
44'  30"  W.;  HI  fathoms,  sand,  gravel,  stones;  temperature  at 
bottom,  41.6°  F. 

Station  2524,  east  of  Georges  Bank,  lat.  41°  48'  45"  N.;  long.  65° 
47'  W.;  85  fathoms,  sand,  gravel,  stones;  temperatiu*e  at  bottom, 
42.6°  F. 

Station  891,  south  of  Marthas  Vineyard,  lat.  39°  46'  N.;  long.  71° 
10'  W.;  480  ( ?)  fathoms,  soft  brown  mud. 

Station  2052,  south  of  Georges  Bank,  lat.  39°  40'  05"  N.;  long. 
69°  21'  25"  W.;  1,098  fathoms,  Globigerina  ooze;  temperature  at 
bottom,  45°  F. 

This  species  is  found  from  Spitzbergen  and  Greenland  eastward  to 

Nova  Zembla  and  the  Kara  Sea  (Th6el,  1906).    The  southernmost 

point  off  the  Scandinavian  coast  at  which  it  has  been  taken  is  BodO, 

north  of  the  Arctic  Circle  (Koren  and  Danielssen,  1875,  1877,  cited 
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by  Th6el,  1905).  It  is  remarkable  that  this  characteristically  Arctic 
form  extends  southward  along  the  American  coast  in  shallow  water 
as  far  as  Massachusetts  Bay,  and  in  deeper  waters  as  far  south  as 
about  40°  north  latitude. 

Specimens  that  I  have  examined  from  the  extreme  north  (South 
Gatt,  northwestern  Spitzbergen,  latitude  79°  40'  N.,  7  fathoms,  and 
others  from  Spitzbergen  Sea  dredged  by  the  U.  S.  S.  Alliance  in  1881) 
do  not  differ  materially  from  those  foimd  in  Massachusetts  Bay. 

It  occiurs  usually  at  depths  of  less  than  100  fathoms,  though  Thfiel 
records  a  specimen  from  Umanak,  Greenland,  from  200  fathoms,  and 
it  has  been  found  south  of  Cape  Cod  in  480  and  1,098  fathoms. 

The  specimens  in  the  JJnited  States  National  Museum  differ  only 
in  minor  details  (size,  color)  from  Keferstein's  (1866)  description  of 
Ph.  boredle,  which  has  been  identified  by  Danielssen  and  Koren  as 
Ph.  eremita  (Sars).  These  differences  are  (1)  the  slightly  smaller  size 
of  the  specimens  in  the  National  Museum,  none  of  which  is  more 
than  25  or  30  mm.  in  total  length,  including  a  slight  allowance  for 
contraction,  although  it  is  quite  possible  that  the  living  animal  may 
measure  20  to  50  mm.,  which  Selenka  (1883)  gives  as  the  length  of 
Ph.  eremUa.  (2)  The  introvert  in  the  specimens  from  off  the  New 
England  coast  is  shorter  than  the  trunk  (pi.  58,  fig.  4),  whereas  in 
Ph.  eremita  (^boreale)  it  is  said  to  be  as  long  as  or  longer  than  the 
trunk.  The  dimensions  given  by  Keferstein,  however  (trunk  18  nmi., 
introvert  15  mm.),  agree  as  to  proportions  with  the  specimens  which 
I  have  examined.  (3)  I  find  no  gray,  yellow,  or  yellowish-brown 
pigment  spots  on  the  specimens  (preserved  in  alcohol)  that  I  have 
examined,  such  as  have  been  found  in  this  species. 

The  skin  is  usually  dark  grayish-  or  yellowish-brown  and,  in 
some  specimens,  has  a  slight  iridescence.  The  most  constant  and 
striking  characteristic  of  the  skin  is  the  occurrence  of  parallel  trans- 
verse ridges  and  furrows  (pi.  58,  fig.  4)  which  everywhere  encircle  the 
body,  but  are  especially  constant  at  the  posterior  extremity,  which 
in  some  cases  is  raised  into  a  knob-shaped  elevation  surrounded  by 
concentric  ridges.  In  many  individuals  the  transverse  ridges  are 
broken,  particularly  at  the  posterior  extremity  of  the  body  and  at  the 
base  of  the  introvert,  by  less  prominent  longitudinal  ridges. 

Very  ^minute,  finger-shaped  papillad  (in  many  specimens  darker 
than  the  rest  of  the  skin,  and  hence  easily  visible  with  a  lens)  are 
scattered  somewhat  sparsely,  but  rather  evenly,  over  the  surface. 
The  papillad  are  somewhat  more  abundant,  however,  at  the  base  of 
the  introvert  and  near  the  posterior  extremity  of  the  trunk  than 
elsewhere.  They  are  found  upon  the  ridges  and,  at  the  posterior 
end  of  the  body,  upon  the  squarish  blocks  of  skin  into  which  the 
ridges  are  broken.  The  skin  and  body  wall  are  thick  and  tough  in 
most  individuals. 
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There  are  22-24  simple  tentacles  in  the  specimens  which  I  have 
examined,  produced  by  the  slight  modification  of  a  tentacular  fold. 
Thdel  (1905)  finds,  among  the  many  specimens  from  the  northern 
and  Arctic  r^ons  that  he  has  examined,  from  16  to  40  tentacles. 
Each  has  the  usual  longitudinal  furrow  on  the  oral  surface.  A 
simple  nuchal  organ  consisting  of  a  pair  of  elevations  lies  in  the  mid- 
dorsal  interruption  of  the  tentacles. 

The  longitudinal  muscles 
form  a  continuous  layer. 
The  two  retractors  (fig.  1) 
have  their  origin  in  the 
middle  third  of  the  body. 
A  pair  of  prominent  gonads 
were  found  attached  to  their 
bases.  The  nephridia  are 
small  and  hang  free.  The 
brain  is  not  distinctly  bi- 
lobed,  and  is  without  visible 
eye-spots.  There  is  a  well- 
marked  cerebral  organ.  The 
alimentary  tube  has  numer- 
ous coils.  The  esophagus  is 
attached  to  each  of  the  re- 
tractor muscles  by  a  perito- 
neal membrane  containing 
muscle  fibers.  The  intestinal 
coil  hangs  free  behind,  but 
is  held  at  the  anterior  end 
by  two  muscle  strands,  one 
attached  to  the  junction  be- 
tween the  esophagus  and 
descending  spire,  united  to 
the  body  wall  on  the  left; 
and  one  attached  to  the 
third  coil  and  to  the  right  side  of  the  body  wall.  There  is  no  spindle 
muscle,  but  a  transverse  sheet  of  muscle  holds  the  short  rectum  to 
the  wall  of  the  body.    There  is  a  simple  Polian  tube. 

PHASCOLOSOBCA  BtUCMrTA  (San)  var.  SCABRA,  new  variety. 

Specimens,  which  may  be  designated  as  representatives  of  a  new 
variety,  scahra,  were  dredged  with  PJiascolion  strombi  and  a  species 
of  DervUUium  probably  off  Cashes  Ledge  in  the  Gulf  of  Maine  in 
1873.  The  shape  of  the  contracted  specimens  indicates  that  they 
may  have  been  taken,  like  the  Phascolions,  from  cast  mollusk  shells. 

Type.— Chi.  No.  8396,  U.S.N-M. 


Fig.  1.— DissscnoN  showino  intibnal  stbucturx  or 

PHASCOLOaOMA  XBXMITA.  X  4,  a»,  ANUS;  gn,  CVMMf 
BRAL  OANOUON;  go,  BEPBODUCTIVK  OBGANS;  nph,  KEr 
PHBIDIUM ;  tb.  P,  POUAN  TUBULE. 
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They  differ  from  the  typical  form  in  that  the  circular  ridges  and 
furrows  of  the  external  surface  are  nearly  concealed  by  the  loose, 
thick,  coffee-colored  cuticula,  which  gives  the  surface  the  appearance 
of  a  rough  woolen  fabric.  In  one  of  these  specimens  the  brain  is 
distinctly  bilobed,  and  the  nephridia  are  long,  but  there  are  no  con- 
stant internal  peculiarities  that  I  can  discover. 

Specimens  from  Casco  Bay  have  a  similar,  though  less  marked, 
scabrous  appearance,  and  certain  individuals  from  off  Cape  Ann 
show  the  same  tendency. 

VARIATIONS  FROM  GREAT  DEPTHS. 

The  single  specimen  taken  at  station  2052,  south  of  Georges  Bank, 
1,095  fathoms,  differs  markedly  in  external  appearance  from  the 
typical  form.  It  has  a  thick,  rough,  grajrish  integument  thickly 
covered  at  the  posterior  extremity  of  the  trunk  with  bluntly  rounded 
papillad. 

The  imperfect  specimen  from  station  891,  south  of  Marthas  Vine- 
yard, 480  fathoms,  on  the  other  hand,  has  a  smooth,  thin  skin  sug- 
gesting that  of  Ph.  margaritaceum. 

PHA8COL080BCA  VBRWLLn  0«nm]d.i 

Station  15,  south  of  Nkushon  Island,  Massachusetts,  7^  fathoms, 
rocks  and  sand.    One  specimen. 

Station  79,  north  of  Nashawena  Island,  5^  fathoms,  mud.  One 
specimen. 

Station  93,  off  north  shore  of  Naushon,  7-8  fathoms,  sandy  mud. 
One  specimen. 

Station  135,  mouth  of  West  Falmouth  Harbor,  3^-5  fathoms,  sand 
and  pebbles.    Two  specimens. 

Station  7811,  off  West  Falmouth,  Massachusetts,  6i  fathoms. 
Three  specimens. 

Station  1188  (year  1884),  off  Nobska  Point,  4^-5  fathoms,  hard 
sand. 

Off  Tarpaulin  Cove  (south  of  Naushon). 

Station  2280  (1884),  off  Cape  Hatteras,  lat.  35°  21 '  N.;  long.  75°  21 ' 
30"  W.,  16  fathoms,  gray  sand  and  broken  shells.    Six  specimens. 

This  species  occurs  in  the  shallow  waters  of  Vineyard  Soimd  and 
Buzzards  Bay,  Massachusetts,  and  extends  southward  as  far  at  least 
as  Cape  Hatteras,  and  probably  farther.  The  biological  survey  of 
the  Woods  Hole  region  carried  on  by  Dr.  F.  B.  Sumner  in  1905  and 
1906  brought  to  light  eight  specimens,  and  four  others  from  Vine- 
yard Sound  and  six  from  off  Cape  Hatteras  had  already  been  pre- 
served in  the  U.  S.  National  Museum.  I  secured  one  specimen  off 
West  Falmouth  in  August,  1907,  by  dredging  with  the  PJudarope, 
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but  several  hauls  made  for  this  purpose  in  the  same  locality  with  the 
larger  apparatus  of  the  Fish  Hawk  were  imsucoessful. 

The  depth  at  which  it  has  been  taken  varied  from  3i  to  8  fathoms 
about  Woods  Hole,  and  was  16  fathoms  off  Cape  Hatteras.  It  occurs 
either  in  sand  or  mud,  or  a  combination  of  the  two. 

The  lai^est  specimens  that  I  have  examined  have  a  total  length  of 
25  mm.,  of  which  the  trunk  is  15  nmi.,  the  introvert  about  10  mm. 
(pi.  58,  fig.  5) .  The  somewhat  thick,  cylindrical  trunk  (thickness  one- 
tenth  to  one-fifth  of  the  length)  tapers  rapidly  to  a  blunt  end 
behind.  The  slender  cylindrical  introvert  has  a  imiform  diameter 
except  at  the  base,  where  it  expands  slightly  as  it  joins  the  trunk. 
Its  diameter  is  less  than  half  that  of  the  trunk  (as,  for  instance.  1  mm. 
to  2.5  mm.  in  a  specimen  with  a  total  length  of  25  mm.). 

There  is  a  single  row  of  34  tentacles,  or  less.  A  young  individual, 
7  or  8  mm.  in  length,  has  12.    There  are  no  hooks  on  the  introvert. 

This  species  has  the  peculiar  possibility,  under  adverse  conditions, 
of  withdrawing  the  introvert  from  the  thick  cuticula  which  covers  it. 
The  cuticula  is  first  loosened,  and  then  sloughed  off,  but  retained  as 
a  tubular,  or  trumpet-shaped,  protuberance  from  the  anterior  end  of 
the  body,  like  the  proboscis  of  an  echiurid  (pi.  59,  fig.  7).  This  mal- 
formation does  not  prevent  the  alternate  introversion  and  extension 
of  the  anterior  end  of  the  animal,  though  the  anterior  extremity  of 
the  introvert  with  the  tentacles  can  not  be  completely  expanded. 
This  peculiar  result  of  unfavorable  circumstances  appeared  in  both 
of  the  living  specimens  that  I  examined,  the  first  being  in  that  con- 
dition when  taken  from  the  dredge,  the  second  assuming  it  after  an 
attempt  had  been  made  to  stupefy  the  animal  with  weak  alcohol. 

The  color  varies  from  dark-seal  brown,  or  dark-steel  gray  with 
iridescent  tints  and  dark-brown  papiUsB,  to  light  brown,  or  more 
exactly  caf6-au-lait.  The  color  probably  depends  upon  the  nature 
of  the  bottom.  The  seal-brown  specimens  were  taken  from  a  sandy 
or  pebbly  bottom;  the  iridescent  steel-gray  specimen  from  sandy 
mud,  and  the  light-brown  specimen  from  mud.  Ripe  males,  if  not 
too  deeply  pigmented,  are  easily  distinguished  from  the  females  by 
the  white  color  of  the  sperm  shining  through  the  translucent  walls  of 
the  body. 

Both  trunk  and  introvert  are  covered  with  prominent  papillsB  of  a 
darker  hue  than  the  rest  of  the  skin  (pi.  58,  fig.  5).  They  are  largest 
and  most  crowded  at  the  posterior  end  of  the  trunk  and  at  the  base 
of  the  introvert,  smallest  and  least  abundant  in  a  broad  zone  in  the 
middle  of  the  trunk,  and  gradually  increase  in  size  and  abundance 
from  this  zone  backward  to  the  posterior  extremity.  Likewise  on 
the  introvert  the  papillad  decrease  gradually  in  size  and  abimdance 
from  the  base  to  the  region  immediately  behind  the  tentacles,  which 
are  nearly  devoid  of  papiUse.    The  laigepapill»  on  the  base  of  theintro- 
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vert  and  at  the  posterior  end  of  the  trunk  are  finger-shaped,  or  bluntly 
conical,  and  attached  to  the  body  by  a  small  neck.  On  the  intro- 
vert of  a  large  individual  they  measure  0.08  mm.  or  0.09  mm.  in 
length  and  0.033  mm.  to  0.038  mm.  in  breadth,  but  on  another  speci- 
men they  are  from  0.04  nmi.  to  0.05  mm.  long  and  about  0.03  mm.  in 
thickness.  In  the  middle  of  the  trunk  the  larger  papillae  are  ovate 
and  fungiform,  about  0.04  mm.  in  diameter.  Smidler,  undeveloped 
papillad  are  interspersed  among  the  others. 

The  two  (ventral)  retractor  muscles  (fig.  2)  arise  from  the  body 
wall  in  the  adult  slightly  in  front  of  the  middle  of  the  trunk.    In  a 

,.  very  young  indi- 


vidual 
mm. 
they 
to    arise 


(7  mm.-8 

in    length) 

were  found 

at    the 


posterior  end  of 
the  second  third. 
The  relative  posi- 
tion of  the  attach- 
ments of  these 
muscles  evidently 
shifts  forward  in 
tliis  form,  as  in 
other  sipunculids, 
during  the  post- 
larval  life,  owing 
to  excessive 
growth  of  the  body 
wall  at  the  poste- 
rior pole.  (See 
Gerould,  1906,  p. 
119.) 
The  pair  of  large 

Pia.  2.— Dissection  of  Phascolosoma  vebbilui.    x  9.   on,  anus;  go,     nepnndia  are  8lt- 
BSPBODUCTivs  oBQANs;  m,Ttr,  BBTBACTOB  MUSCLE;  ntph,  nephbidium;     uated    nearly   op- 

OC,  nOMENTED  eye;  <6.  Pol,  POUAN  TUBUIE.  .  .,  ^,  ^  '^ 

posite  the  amis, 
but  slightly  in  front  of  it.  A  prominent  ciliated  nephrostome  oj>ens 
into  the  ventral  side  of  the  base  of  the  nephridium.  Its  circular  ori- 
fice communicates  with  a  narrower  passage  which  runs  backward 
close  to  the  ventral  wall  of  the  nephridium  and  parallel  to  the  latter 
into  the  cavity  of  the  nephridium,  from  which  a  septum  partially 
separates  it.  The  length  of  the  passage  is  three  or  four  times  the 
width  of  the  orifice. 

The  supraesophagal  ganglion  of   the   adult  is  oval,  or  spindle- 
shaped,  wiiJi  its  chief  axis  transverse  to  the  length  of  the  body.    A 
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pair  of  prominent  pigmented  eyes  lie  within  the  brain  near  its  ante- 
rior, dorsal,  and  lateral  surfaces.  They  consist  of  the  pigmented 
posterior  extremities  of  a  pair  of  slender,  cylindrical  ocular  tubes, 
which  run  forward  to  the  lateral  surfaces  of  an  oval  epidermal  pro- 
tuberance in  front  of  the  brain,  the  cerebral  organ.  Tliis  organ  lies 
dorsal  to  the  buccal  region  and  anterior  to  the  ciliated  nuchal  organ. 
The  ocular  tubes  are  filled  with  a  transparent,  homogeneous  material 
(fluid  or  semifluid)  which  does  not  readily  stain,  in  the  midst  of  which 
lies  a  long,  spindle-shaped,  refractive  cone,  which  stains  readily  with 
fuchsin.    Its  chief  axis  coincides  with  that  of  the  tube. 

The  intestine  consists  of  about  26  whorls.  It  is  of  wide  caliber, 
and  terminates  in  a  long,  straight  rectum.  A  lai^e  simple  Polian 
vessel  runs  the  length  of  the  esophagus  upon  its  dorsal  side. 

PJiascolosama  verriUiif  which  has  a  southern  range,  resembles  Ph. 
pdhiddum  Keferstein  («-PA.  riiseii  Keferstein)  in  its  proportions, 
in  internal  structure,  including  the  presence  of  pigmented  eye-spots, 
but  the  skin  is  not  so  thin  as  in  the  latter,  and  the  papillsD  are  per- 
haps not  so  slender  and  spine-like.  Ph.  pdlucidum  from  St.  Thomas 
(Antilles)  measures,  according  to  Keferstein,  trunk  45  mm.,  introvert 
23  mm.;  the  bookless  individuals  which  Keferstein  caUs  Ph^  riiseii 
measure,  trunk  40  mm.  and  introvert  20  mm.,  so  that  this  species  is 
more  than  twice  as  long  as  Ph,  verriUii, 

Professor  Verrill  (1873)  mentions  this  form  in  his  Report  on  the 
Invertebrate  Animals  of  Vineyard  Soimd,  page  333  [627]  as  "A  species 
similar  to  the  last  [Ph.  csemerUarium]  in  size  and  form,  with  a  thick 
integument,  thickly  covered  throughout  with  small  rounded  papilla 
or  granides,  but  without  the  dark  chitinous  hooks  seen  on  the  poste- 
rior part  of  tho  latter."  He  possibly  refers  to  it  again  on  page  59 
[353]  under  the  **  Fauna  of  the  sandy  shores  of  the  bays  and  sounds." 
It  appears  to  have  been  found  with  Ph.  gouldii  in  the  sand  at  low* 
water,  evidently  by  digging.  Again  on  page  122  [416]  it  is  mentioned 
as  occurring  with  Ph.  csemerUarium  on  gravelly  and  shelly  bottoms. 

Since  Professor  Verrill  thus  briefly  described  this  species  it  is 
appropriately  known  as  Ph.  verriUii,  in  recognition  of  the  large  con- 
tributions to  science  of  this  veteran  naturalist  and  distinguished 
pioneer  of  American  zoology. 

PHASCOLOSOBfA  FLAORIF.^RUM  SelenkiL 

Station  2566,  latitude  of  Cape  Charles,  Vu-ginia,  37°  23'  N.;  long. 
68°  08'  W.;  2,620  fathoms;  bottom  temperature,  36.4°;  gray  ooze. 
Two  specimens. 

Previous  records : 

Selenka  (1885),  ChdOenger,  station  44,  lat.  37°  25'  N.;  long.  71*^  40' 
W.;  1,700  fathoms;  bottom  temperature,  36.2°;  blue  mud;  also  from 
the  Pacific  Ocean,  Challenger  station  241,  lat.  35°  41' N.;  long.  167° 
42'  E.;  2,300  fathoms;  bottom  temperature,  36.1°;  red  clay. 
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Sluiter  (1900),  station  757,  oflF  Cape  Finisterre,  Spain,  iat.  44''  06' 
N.;  long.  12'^  41'  W.;  4,900  meters;  clay  mud. 

Two  specimens  were  taken  by  the  Fisheries  steamer  AJbaiross  in 
1885  with  a  trawl  in  the  same  region  at  which  the  Challenger  took  a 
specimen  in  1873 — that  is,  east  of  Cape  Charles,  Vii^ia,  and  south- 
ward from  Cape  Cod.  Another  specimen  was  dredged  by  the  Prince 
of  Monaco  off  Cape  Finisterre,  Spain,  and  two  specimens  by  the 
CTidllenger  from  the  Pacific  Ocean,  east  of  Japan.  It  is  found  in  the 
deep  sea  at  a  depth  of  1,700  to  2,678  fathoms. 

The  posterior  end  of  the  elongated  trunk  is  prolonged  into  a  slender 
flagellum.*  Flat,  oval  papillad  projecting  forward,  a  half  millimeter 
long,  are  found  near  the  posterior  extremity  of  the  trunk,  which  else- 
where appears  smooth.  Slender,  finger-shaped  papillad  are  found 
upon  the  introvert.    There  are  no  hooks. 

The  trunk  of  the  specimen  that  is  intact  measures  about  60  mm., 
the  introvert  about  40  mm.  Selenka's  largest  specimen  was  130  mm. 
in  total  length;  Sluiter's,  with  largely  retracted  introvert,  120  nmi. 
The  color  of  the  trunk  is  yellowish-brown,  with  pigment  at  the  ante- 
rior extremity,  which  probably  gives  the  bluish  color  in  that  region 
noted  by  Sluiter.  The  slender,  thin-walled  introvert  is  of  a  lighter 
color.  *The  anus  is  prominent,  and  the  openings  of  the  nephridia  are 
situated  slightly  in  front  of  it,  opposite  each  other.  Selenka  de- 
scribes a  circlet  of  finger-shaped  tentacles,  which  are  heart-shaped  in 
cross  section. 

The  coils  of  the  intestine  are  numerous.  It  is  free  behind,  but  a 
spindle  muscle  holds  it  in  front  (Selenka).  The  nephridia  are  free. 
There  is  a  simple  contractile  tube. 

PHASCOLOSOBftA  SABBLLARIfi  ThteL 
[-PHASCOLOSOBftA  (PBTALOSTOBftA)  MDnTTUM  Keferstelnr]. 

A  large  number  of  these  minute,  transparent  sipunculids  were 
taken  by  the  Fisheries  steamer  Albatross  in  1883  from  station  2084, 
south  of  Georges  Bank,  Iat.  40''  16'  60"  N.;  long.  67°  05'  15"  W.,  in 
1 ,290  fathoms,  where  the  bottom  is  of  gray  mud  and  sand  and  the  tem- 
perature 40**  F.  One  specimen  was  also  taken  from  each  of  the  following 
stations  in  the  same  general  locality:  Station  1095,  Iat.  39°  55'  28"  N.; 
long.  69°  47'  W.;  321  fathoms  soft  green  mud;  temperature  at  bot- 
tom, 40°  F.;  station  2571,  Iat  40°  09'  30"  N.;  long.  67°  09'  W.;  1,356 
fathoms,  gray  Globigerina  ooze;  temperature  at  bottom,  37.8°  F; 
and  two  from  off  Chatham,  Massachusetts,  station  372,  Iat.  41°  40' 
N. ;  long.  69°  28i'  W.,  in  70  fathoms  and  from  a  sandy  bottom. 

The  largest  specimens  measure  in  contracted  conditions  about 
8  mm.  in  total  length,  that  of  the  trunk  being  5-6  nmi.,  and  the 
introvert  may  be  estimated  as  being  nearly  as  long  as  the  trunk.     In 

t  For  figures  aee  Selenka  (1886),  pi.  3,  fig.  17,  and  Sluiter  (1900),  pi.  1,  fig.  3. 
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Thfel's  description  the  total  length  of  the  lai^est  specimen  (expanded) 
is  15  mm.,  proboscis  more  than  one-third  of  the  total  length.  The 
introvert  is  slender  and  cylindrical,  and  is  marked  off  from  the  trunk 
in  certain  of  the  American  specimens  by  a  slight  dorsal  hump  on 
which  the  anus  is  situated,  or  by  an  annular  elevation  about  that 
r^on,  though  some  specimens  do  not  show  these  features.  The 
skin  is  smooth,  except  that  a  few  minute  epidermal  organs  are  found 
at  the  base  of  the  introvert  and  at  the  posterior  extremity  of  the  trunk 
(fig.  3).  The  epidermal  organs  consist  of  a  crater-like  ring  of  four  or 
five  cells  rising  slightly  above  the  siurface,  surrounding  a  minute. 


FIO.  3.— POSTBBIOB  BZTKSMmr    OF 

Pbascolosoma  sabellabijc 

BBOVma  PAflXXiB. 


FiQ.  4.— Dissection  or  PHAacoLOSOMA  sabbllarlb.    x  13}. 

AKUS;  go,  BBPBODXTCTITB   OBOAN;  npk,  irBPHBIDIVlC. 


an. 


slender,  transparent  cuticular  elevation.  The  body  wall  is  thin  and 
transparent. 

Th6el  states  that  the  tentacles  are  represented  by  irregular,  rounded 
prominences  of  the  oral  disk,  and  that  hooks  are  absent,  though  he 
found  in  rare  cases  (1  per  cent)  a  few  small  ones. 

The  two  ventral  retractor  muscles  (fig.  4)  are  attached  slightly 
behind  the  middle  of  the  trunk,  the  pair  of  nephridia  suspended 
nearly  opposite  the  anus.  They  hang  free,  and  are  easily  broken  off 
in  dissection.  There  are  no  eye  spots.  The  nerve  cord  terminates 
slightly  in  front  of  the  posterior  end  of  the  body,  and  a  pair  of  nerves 
runs  backward  between  the  circular  and  longitudinal  muscles. 
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The  esophagus  is  long,  the  rectum  rather  short;  the  intestinal  coil, 
which  is  free  behind,  consists  of  about  13  double  turns  (Th6e],  1906), 
and  extends  backwvd  to  the  posterior  end  of  the  coelom.  The 
esophagus  is  held  to  the  retractors  by  a  few  muscle  strands,  but  no 
suppoirting  fibers  were  elsewhere  observed.  (Th^el's  fig.  175  shows 
the  supporting  fiber  of  the  esophagus  attached  to  the  body  wall  rather 
than  to  the  retractor.)  Th6el  states  that  the  parts  of  the  retractors 
that  have  united  anteriorly  are  always  longer  than  their  remaining 
separate  portions,  and  the  same  is  apparently  true  of  the  American 
specimens,  though  Paul  (1909)  shows  that  in  a  specimen  from  the 
coast  of  Sweden,  which  he  sectioned  transversely,  the  fusion  occurs 
through  about  the  middle  fifth  only,  the  muscles  of  the  anterior 
two-fifths  being  separate. 

The  sexes  in  the  specimens  that  I  have  examined  from  off  the 
American  coast  appear  to  be  separate,  the  males  when  full  of  sperm 
being  whitish,  and  easily  distinguished  from  the  females.  Some 
males  contain  immature  sperm  in  oval  or  pear-shaped  masses,  which 
viewed  with  a  hand  lens  might  be  mistaken  for  eggs.  The  body  cavity 
of  the  female  contains  relatively  few  large,  opaque  eggs.  In  no  case 
do  I  find  any  evidence  of  hermaphroditism. 

Th6el  found  no  males  of  this  species,  though  he  considered  it  pos- 
sible that  the  papiUate  PA.  im^provisum  Th6el  which  was  taken  at  the 
same  locality  might  be  the  male.  Paul  (1909),  comparing  Fh,  sabd- 
larix  with  Phascoloaoma  (Petahstoma)  mirmtam  Kef erstein  from  the 
coast  of  France,  arrives  at  the  conclusion  that  both  are  of  the  same 
species  and  both  hermaphrodites.  The  evidence  which  he  presents 
on  both  of  these  points,  however,  is  not  entirely  satisfactory,  and 
especially  is  this  true  of  the  supposed  hermaphroditism  of  Ph.  saheL- 
larisR,  His  figures  of  the  reproductive  organ  of  Ph.  mirmtum  in  sec- 
tion (figs.  5  and  21)  have  the  appearance  of  a  typical  ovary,  though 
containing  groups  of  cells  supposed  from  their  size  and  the  density  of 
their  chromatic  contents  to  be  spermatocytes.  In  sections  of  the 
ovary  of  Ph.  govMii,  I  find  clusters  of  small  cells  of  a  similar  appear- 
ance beneath  the  peripheral  oocytes,  but,  though  I  have  examined  the 
coelomic  fluid  of  hundreds  of  individuals  of  both  sexes  in  this  species, 
in  no  case  have  I  ever  found  both  ova  and  sperm  in  the  same  indi- 
vidual. Paul,  in  referring  to  the  ovaries  of  Ph.  adbeUarisef  makes  this 
statement  bearing  on  the  question  of  sex  (p.  30):  ''Doch  finden  sich 
auch  die  Zellengruppen  wieder,  die  Ich  bei  Petalostoma  minutum  als 
vermuthlich  m&nnliche  bezeichnet  habe.  Die  verschiedenen  Entwick- 
limgsstadien  von  beiderlei  Oeschlechtszellen  treiben  genau  so  in  der 
LeibeshShle  umher,  wie  bei  Petalostoma  minutum  beschrieben 
wurde."  Professor  Spengel,  likewise,  in  whose  Institut  Paul's  work 
was  done,  writes  me  that  Ph.  sabdlarix  and  Ph.  improvisum  are  at 
least  extraordinarily  like  Ph.  rninvium,  and  that  he  is  quite  certain  of 
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thehermaphroditism  of  minviwaj  in  reference  to  which  he  says:  "Paul 
hat  sicher  neben  den  Eiem  immer  Spermien  und  ihre  Bildungsstadien 
angetroffen,  wie  er  es  beschrieben  hat,  und  das  auch  bei  ein  und 
demselben  Individuum  von  P%.  adbeUarm  Th6el." 

In  view  of  such  trustworthy  testimony  I  have  made  a  renewed 
search  for  evidences  of  hermaphroditism  in  the  specimens  from  station 
2084;  but  the  examination  of  three  males  full  of  sperm  and  of  several 
females  containing  oocytes  gives  only  negative  results,  though  it  does 
not  of  course  exclude  the  possibility  of  hermaphroditism  if  we  assume, 
as  Paul  does,  that  an  individual  may  successively  produce  ova  and 
thereafter  sperm. 

If  further  investigation  should  show  that  these  forms  from  European 
waters  are  identical  and  hermaphroditic,  and  that  the  one  just  de- 
scribed from  the  American  coast  is  dioecious,  it  may  be  necessary  to 
give  the  latter  a  new  name;  in  which  case  I  would  suggest  Phaaco- 
hacma  diaphanea,  new  species.  In  other  respects  the  American  form 
closely  resembles  the  form  described  as  Ph.  adbeUarm  Th6el,  and 
varies  only  slightly  (in  the  thinness  of  the  body  wall)  from  the  earlier 
described  Phascolosoma  (Petalostoma)  minutum  Keferstein. 

PHASCOLOSOMA  IMPROVISUM  Thtel. 
[-PHASCOLOSOMA  (PBTALOSTOMA)  MXHUTUM  Ketentelii?]. 

Under  this  name  Th6el  (1905)  described  a  form  with  distinct 
papill»  on  the  posterior  end  of  the  tnmk  and  on  the  introvert,  and  a 
girdle  of  hooks  behind  the  short,  rounded  tentacles.  Otherwise  this 
t3^e  appears  to  be  identical  with  Ph.  8dbettarixTh6e\,  and  Paul  (1909) 
regards  both  forms  as  identical  with  Petalosioma  mirmhim  Keferstein. 
However  this  may  be,  I  shall  tentatively  apply  the  name  to  certain 
small  sipunculids  in  the  United  States  National  Musuem  from  the 
following  localities: 

Station  2234,  lat.  39^  09'  N.;  long.  72^  03'  15"  W.  (east  of  New 
Jersey)  in  green  mud,  from  810  fathoms;  temperature  at  bottom, 
38.6*^  F.    One  specimen. 

Station  549,  off  Niantic  Bay,  Connecticut,  from  a  sandy  bottom,  5 
fathoms.    Twelve  specimens. 

Thus  it  appears  that  this  form  lives  in  shallow  water  near  the  shore, 
as  is  the  case  in  Sweden,  but  it  also  is  found  at  a  long  distance  from 
shore  and  at  a  depth  of  810  fathoms.  In  these  respects  it  resembles 
the  closely  allied  or  identical  form  Ph.  sdbdlarix  Th6el  in  this  country, 
which  in  Sweden  has  been  found  only  near  the  shore  with  Ph, 
improvisum. 

The  largest  specimen  was  the  one  taken  from  the  off-shore  station, 
the  tnmk  of  which  measures  10  mm.  The  largest  specimen  from 
Niantic  Bay  has  a  total  length  of  13  mm.  (introvert  5  mm.,  trunk  8 
mm.).    Another  has  an  introvert  of  3  mm.,  a  trunk  of  4.5  mm. 
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The  surface  of  the  skin  is  smooth;  with  prominent  papill»  at  the 
posterior  end  of  the  trunk.  Those  elsewhere  are  exceedingly  small, 
and  on  the  anterior  part  of  the  tnmk  they  are  reduced  in  number  and 
size  almost  to  the  vanishing  point,  though  minute  papills  similar  in 
size  to  those  on  the  middle  zone  of  the  tnmk  are  uniformly  distributed 
over  the  introvert. 

In  certain  preserved  specimens,  like  the  one  taken  at  station  2234, 
local  contraction  of  the  integument  at  the  posterior  and  anterior  ends 

of  the  tnmk  produces  the  erroneous  im- 
pression of  permanent  shields,  as  in 
Aapidoaiphon, 

The  two  retractor  muscles  (fig.  5)  are 
attached  to  the  body  wall  not  far  from 
the  middle  of  the  length  of  the  trunk, 
but  there  appears  to  be  a  good  deal  of 
variation  in  this  respect,  as  Th6el  has 
also  found.  They  are  joined  together 
near  their  posterior  attachments  to 
form  one.  In  one  of  the  two  specimens 
dissected,  the  posterior  extremities  of 
the  two  retractors  were  bound  together 
by  a  transverse  muscular  cord. 

The  long  esophagus  lies  dorsal  to  the 
united  retractor  muscle,  and  passes  into 
a  many-coiled  intestine  which  joins  a 
short  rectum. 

The  short,  cylindrical  nephridia  taper 
slightly,  and  are  attached  to  the  body 
immediately  behind  the  zone  in  which 
the  anus  lies. 

So  far  as  I  have  examined  these  few 
specimens  I  have  found  none  with  eggs, 
which  was  also  the  condition  which 
Th6el  found  in  the  Swedish  specimens, 
and  which  led  him  to  suppose  that  this  might  be  the  male  of  Ph. 
sabeUarm.  The  American  specimens  of  the  male  of  the  latter  species, 
however,  as  I  have  already  stated,  are  smooth,  whitish  individuals 
easily  distinguishable  from  this  papillate,  slightly  more  opaque  form. 

PHASCOLOSOBCA  CINBRBUM,  new  tpedet. 

A  specimen  was  taken  from  south  of  Key  West  (station  2317), 
lat.  24^  26'  45"  N.;  long.  81*^  46'  45"  W.,  at  a  depth  of  45  fathoms 
and  from  a  bottom  of  coral  sand  and  temperature  of  75^  F.  The 
contracted  trunk  is  14  mm.  long,  7  mm.  thick.  Introvert  very  short, 
4  or  5  mm.  in  length. 

Type.— Csit.  No.  4087,  U.S.N.M. 


Fio.  5.— DissxcnoN  or  Pbabcolosoma 
XMPBOv^uif  rBOM  orr  Numtic  Bat, 

CONNXCnCUT,     IN     nVX     rATHOMS, 

jRATioN  540.  Intestinal  con.  not 
SHOWN.  X  13|.  sn,  anus;  m.  rtr, 
KinucTOB  musclb;  nejih,  nzphbi- 

UUlf ;  M.  V,  YINIKAL  NEBYS  CORD;  a, 
BSOPHAQUS. 
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Color  ashen  gray;  introvert  of  a  lighter  shade;  trunk  covered  with 
minute  brown  papill®,  which  at  the  posterior  end  of  the  body  are 
long  and  finger-shaped,  ovate  with  a  slender 
stalk  (fungiform)  in  the  middle  of  the  trunk, 
and  bluntly  conical  at  the  anterior  extremity. 
Those  of  the  introvert  are  much  finer  and  cylin- 
drical. A  narrow  zone  of  minute,  dark-colored, 
irregularly  placed  hooks  (fig.  6)  lies  immediately 
behind  the  tentacles.  Body  wall  tough  and 
opaque.  The  cuticula,  which  resembles  that  of 
Ph.  procerumf  is  thrown  up  into  sinuous  longi- 
tudinal folds  near  the  posterior  end  of  the  trunk. 

The  inner  surface  of  the  body  wall  is  smooth 
and  lustrous,  of  a  violet-brown  color.  A  single 
pair  of  strong,  completely  separate  ventral 
retractor  muscles  (fig.  7)  are  attached  to  about 
the  middle  of  the  trunk.  The  pair  of  nephridia 
hang  free  from  the  body  wall  opposite  the 
anus.  The  contractile  tube  is  without  caeca.  The 
esophagus  is  held  by  fine  muscle  strands  to  the  retractors.  There 
are  about  15  whorls  in  the  intestinal  coU,  which  is  held  by  a  muscle 


tb.PoL 


Fio.  0.— Hooks  fbom  m- 

TBOYKBT  or  PHA8CO- 
L080MA  CmSBBUM.  X 
290. 


Pio.  7.— Dissection  or  Phascolosoma  oneeium.    X  H.   an,  aixvb;  go,  bipboductivk  obqjins; 
m.'rtr,  ritractob;  neph,  mraBiDiUM;  tb.  Pol,  Polian  tubuli. 

strand  on  each  side  of  the  first  turn,  but  free  behind.    The  rectimi 
is  short.    There  are  no  eye-spots. 
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This  species  most  nearly  resembles  Ph.  coriaceum  described  by  Kefer- 
stein  (1865)  as  occurring  also  among  tbe  West  Indies,  at  St.  Thomas. 
Ph.  dnereum  is  similar  to  Ph.  coriaceum  in  the  size  and  proportions 
of  the  trunk  and  introvert,  in  the  retractor  muscles,  and  in  the 
general  appearance  of  the  papillse,  but  it  differs  from  this  species  in 
several  respects:  The  hool^  of  Ph.  dnereum  are  slenderer,  and  are 
restricted  to  a  narrow  zone  immediately  behind  the  tentacles,  not 
widely  scattered  over  the  anterior  half  of  the  introvert;  the  tentacles 
are  probably  less  numerous  and  larger,  though  the  single  contracted 
specimen  at  hand  does  not  permit  an  accurate  comparison;  the 
papillsB  at  the  posterior  extremity  of  the  body  are  not  fimgiform,  as 
represented  in  Ph.  coriaceum  by  Selenka  (1883,  pi.  5,  fig.  53),  but 
long  and  finger-shaped ;  the  color  is  gray,  not  yellowish-brown  (Selenka, 
pi.  1,  fig.  15);  the  contractile  tube  is  simple,  without  csBca  which 
give  it  a  tufted  appearance  in  Ph.  coriaceum;  the  rectum  of  Ph.  dne- 
reum is  short,  not  longer  than  the  intestinal  coil  as  in  Ph.  coriaceum. 

PHASCOLOSOMA  CINCTUM,  new  ipeclM. 

Station  994,  lat.  39°  40'  N.:  long.  71  ^^  30'  W.;  368  fathoms,  mud; 
temperature  at  bottom,  40.5®  F.    Type. 

Station  2084,  lat.  40*^  16'  50"  N.;  long.  67®  05'  15"  W.;  1,290 
fathoms,  blue  mud  and  sand;  temperature  at  bottom,  40®  F. 

Type.— Cht.  No.  8328,  U.S.N.M. 

Chief  characteristics. — ^Two  weak  retractor  muscles.  Introvert 
about  one-half  the  length  of  the  trunk,  when  both  are  expanded. 
Coarse,  isolated,  ch'cular  muscle  fibers  are  prominent,  especially  in 
the  introvert,  which  is  marked  off  obliquely  and  sharply  from  the 
trunk.  A  zone  of  fine  recurved  hooks  around  the  introvert,  imme- 
diately behind  the  head.  Prominent  papillae  near  the  posterior  end 
of  the  trunk.    Inhabits  empty  tubes  of  HyaUncecia. 

The  two  specimens  of  this  remarkable  sipunculid  (pi.  59,  fig.  6) 
were  taken  off  Marthas  Vineyard  at  the  above-mentioned  stations. 
At  the  former  Ph.  procerum  also  occurs;  at  the  latter  a  large  number 
of  specimens  of  Ph.  sabeUarix  TWel  were  found.  The  larger  of  the 
two  specimens  is  partially  inclosed  in  a  fragment  of  a  HyalincRda 
tube,  which  fits  closely  about  the  body. 

The  total  length  of  the  specimen  from  station  994,  which  was  evi- 
dently stretched  out  in  its  tube  when  it  died,  is  30.5  nmi.,  of  which 
the  introvert  is  6  mm.  or  about  one-fifth  the  length  of  the  trunk. 
The  other  specimen,  the  introvert  of  which  is  perhaps  fully  expanded, 
measures  about  13  mm.,  of  which  the  introvert  is  6  mm.,  the  trunk 
7  mm.  It  is  probable  that  the  trunk  of  the  latter  specimen  is  much 
contracted,  as  is  the  introvert  of  the  former. 

The  slender,  cylindrical  introvert  is  united  to  the  thicker  trunk  by 
an  oblique  line  of  junction  extending  from  the  region  of  the  anus 
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ventrad  and  cephalad  (pi.  59,  fig.  6).  About  three  rows  of  delicate, 
recurved  hooks  lie  in  the  zone  immediately  behind  the  tentacles. 
The  wall  of  the  introvert  is 
thinner  and  more  translu- 
cent than  that  of  the  trunk. 
The  drcular  muscle  fibers  in 
this  region  are  coarse  and 
so  prominent  as  to  cause  in 
certain  places  slight  circular 
elevations  of  the  epidermis. 
They  are  separated  from  one 
another  by  rather  wide  inter- 
vals, whereas  the  imderlying 
longitudinal  muscle  fibers, 
which  are  muchfiner  than  the 
circular  fibers,  form  a  con- 
tinuous layer.  The  action 
of  the  strong,  isolated  circu- 
lar muscle  fibers  is  evident 
in  the  trunk  by  numerous 
constrictions  that  occur  in 
the  extended  specimen  and 
by  the  tendency  of  the 
body  wall  to  become  torn 
transversely.  Parallel  longi- 
tudinal ridges  appear  promi- 
nently in  the  epidermis  of 
the  contracted  trunk. 

Conspicuous  oval  papilles 
occur  near  the  posterior  ex- 
tremity. At  the  extreme 
tip  of  the  body,  however, 
the  papillae  are  exceedingly 
small,  gradually  but  rapidly 
increasing  to  the  maximum 
size  from  behind  forward. 
Inconspicuous  papilles  are 
scattered  over  the  entire 
trunk  and  introvert.  They 
are  largest  and  most  numer- 
ous inmiediately  behind  the 
base  of  the  introvert,  and 
exceedingly  small  in  the  middle  of  the  trunk  and  upon  the  introvert. 

The  two  specimens  differ  in  color.    That  which  occurs  with  Ph, 
procerum  is,  like  that  species,  gray;  the  other  is  grayish-brown,  but 


m.Tir. 


n..v. 


rio.  8.— DnascnoK  or  PHAflcoLOsoicA  corcruM, 
STATION  9084.  X  13i.  an,  anus;  m.  col,  collar 
MtTSCLi;  m,rtr,  KinucTOB  mttscle;  nph,  nbphbi- 

DIVM;  «.  V,  YBMTSAL  NnVS  CORD;  a,  B80PHAOX78. 
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the  posterior  extremity  and  papillaB  of  that  region  are  yellowish 
brown. 

The  longitudinal  muscles  of  the  body  wall  consist  in  the  trunk,  as 
in  the  introvert,  of  exceedingly  fine  fibers  that  form  a  continuous 
layer.  The  single  pair  of  somewhat  slender,  dark  brown  retractors 
(fig.  8)  are  attached  in  the  posterior  half  of  the  body,  slightly  behind 
the  middle  of  the  trunk  and,  in  the  specimen  examined,  approxi- 
mately three-fourths  of  the  distance  from  the  head  to  the  posterior 
end  of  the  body.  In  the  trunk  they  are  cylindrical  and  extremely 
slender,  but  are  expanded  into  a  flat  fan  shape  at  their  posterior 
attachment.  In  the  introvert  they  closely  ensheathe  the  narrow 
esophagus.  In  the  specimen  dissected  one  was  twisted  sharply 
about  the  other  in  the  region  where  the  rectum  joins  the  esophagus. 
At  the  base  of  the  introvert  a  narrow  slip  of  circular  muscle  fibers 
extends  into  the  body  cavity  from  the  body  wall  ventral  to  the  nerve 
cord,  and  encircles  not  only  the  nerve  cord  but  also  the  esophagus 
and  the  retractor  musdes.  It  serves  as  a  muscular  coUar,  holding 
in  position  the  long  retractor  muscles,  which  are  everywhere  else  free 
except  at  their  terminal  points  of  attachment. 

The  nephridia  (fig.  8)  are  short  and  slippei^«haped  with  a  wide 
nephrostome,  and  are  situated  nearly  opposite,  but  slightly  behind,  the 
anus.  Only  the  right  one  was  seen.  The  nerve  cord  is  a  flat  band. 
The  long  esophagus  joins  an  intestine  of  about  16  coils. 

Genus  PHASCOLION  Th^el. 

This  genus  is  composed  of  small  sipunculids  showing  a  marked 
asymmetry  in  the  development  of  the  nephridia  and  reproductive 
organs  and  often  a  spirally  twisted  body,  adaptations  to  life  in  empty 
shells  of  gasteropods  and  scaphopods.  They  also  live  in  the  tub^ 
of  annelids  or  in  those  of  their  own  construction.  There  is  a  single 
row  of  tentacles  around  the  mouth,  and  numerous  recurved  hooks 
often  occur  in  a  zone  behind  the  tentacles.  In  most  species  numer- 
ous attaching  papillae  or  holdfasts,  each  capped  with  a  chitinous  den- 
ticle projecting  forward,  occiu*  in  a  broad  band  encircling  the  body 
near  its  posterior  end.  Only  one  nephridium  is  developed^  and  it  lies 
posterior  to  the  anus.  The  intestine  is  not  thrown  into  spirals,  but 
into  loops  extending  forward  and  backward  and  held  to  the  body 
wall  by  several  strands  of  muscle  fiber.  One  or  two  retractor  mus- 
cles are  found;  in  the  latter  case  the  dorsal  in  most  spedes  is  larger 
than  the  ventral. 

The  Phascolions  of  our  coast  have  the  characteristio  holdfasts 
upon  the  posterior  half  of  the  trunk,  each  capped  with  a  sharp  arrow- 
head-shaped or  crescentic  chitinous  denticle.  Only  the  right  ne- 
phridimn  is  developed,  and  the  gonad  is  unsymmetrically  situated, 
curving  aroimd  the  right  side  of  the  origin  of  the  ventral  retractor 
muscle,  near  the  posterior  end  of  the  body.    The  ventral  retractor 
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being  attached  to  the  body  wall  by  two  roots,  the  gonad  crosses  the 
right  root. 

The  intestine  has  six  characteristic  loops,  the  first,  third,  and  fifth 
extending  forward,  the  second,  fourth,  and  sixth  backward;  the 
fifth  hangs  free,  but  the  others  are  bound  to  the  body  wall  by  muscle 
strands. 

The  opinion  advanced  by  Selenka  (1883)  that  the  various  species 
of  PTuucolion  have  arisen  from  PJuucolosama  appears  to  be  well 
founded.  Such  a  change  would  have  involved  the  almost  complete 
fusion  of  the  two  dorsal  and  likewise  of  the  two  ventral  retractor 
muscles  to  form  in  each  case  one.  Selenka  also  expressed  the  belief 
that  PJuueoUon  has  arisen  by  several  distinct  stems.  However  that 
may  be,  the  individuals  of  the  North  American  coast  form  a  fairly 
homogeneous,  though  variable,  group. 

With  the  possible  exception  of  Phaacdlion  alberti  Sluiter,  all  of  these 
eastern  forms  will  be  most  satisfactorily  considered  as  formiog  a  single 
species,  formeriy  known  as  Ph.  emrnenUuiuan  (Quatrefages),  but  which 
is  identical  wiUi  the  widespread  Ph.  stnmbi  of  Europe,  as  I  have 
determined  by  comparing  specimens  from  the  west  coast  of  Sweden 
with  those  from  the  eastern  coast  of  North  America. 

Ph.  stramM  in  America,  as  elsewhere,  shows  a  remarkable  varia- 
bility in  size,  color,  thickness  of  the  body  wall,  size  of  the  papill»  and 
holdfasts,  and  hence  in  the  smoothness  or  roughness  of  the  skin. 
The  internal  organization  is  more  stable,  though  the  eggs  vary  in  shape, 
in  the  thickness  of  the  yolk  membrane  and  in  the  amount  of  yolk.  In 
certain  localities  off  Halifax  the  dorsal  retractor  shows  a  tendency  to 
a  division  at  the  base  into  two  roots,  but  this  in  no  region  is  a  con- 
stant character. 

The  extraordinary  plasticity  of  the  external  characteristics  of  Ph. 
sfyrorribi  make  it  a  favorable  animal  upon  which  to  study  experimen- 
tally the  effect  of  the  environment  upon  form.  According  to  Th6el 
(1875),  moreover,  it  ia  remarkably  tenacious  of  life,  and  is  readily 
kept  alive  for  more  than  a  month  in  ordinary  aquaria,  so  that  it  would 
no  doubt  live  well  under  such  modification  of  external  conditions  as 
such  experiments  would  demand. 

A  study  of  the  very  large  number  of  specimens  of  this  species  in 
the  U.  S.  National  Museum  has  convinced  me  that  the  most  striking 
variations  in  the  external  features  are  due  in  large  measure  to  the 
environment.  Thus  the  introvert  is  relatively  short  in  individuals 
that  have  adapted  themselves  to  the  narrow  tubes  of  Protvla,  Hyalir 
notdaj  or  P^c^nana,  in  comparison  with  the  trunk  which  is  greatly 
elongated  by  compression  within  the  slender  tube.  Such  individuals 
also  have  a  smooth  and  often  lustrous  skin,  especially  in  the  region 
of  the  holdfast  near  the  posterior  end  of  the  body.  Furthermore, 
they  show  no  external  signs  of  a  spiral  twist,  whereas  those  which 
e9077'«— Proc.N.M.vol.44— 18 ^26 
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inhabit  the  cast  shells  of  gasteropods  are  twisted.  The  lat- 
ter have  the  posterior  extremity  of  tiie  body  made  smooth  by  the 
compression  within  the  apical  whori  of  the  shell,  the  holdfasts  are 
small,  the  skin  is  thin  and  white.  On  the  other  hand,  those  which 
live  in  cement  tubes  constructed  by  chsdtopods  or  by  themselYes 
have  prominent  papillae  at  the  posterior  end,  strong,  sharp  holdfasts, 
and  a  thick,  colored  skm.  Many  such  comparisons  readily  occur  to 
one  who  has  examined  a  large  number  of  specimens  of  the  varieties 
presently  to  be  described. 

Little  is  known  of  the  development  of  Phaacolian.  It  would  be  of 
much  interest  to  learn  whether  the  asymmetry  of  the  adult  is  manifest 
in  the  youngest  larv»  by  the  appearance  of  a  single  nephridium,  viz,  the 
right,  or  whether  the  prLnonUum  of  the  left  nephridium  appears  and 
subsequently  becomes  atrophied.^  Aretheretractormusdesofthelarva 
paired  or  single  ?  The  answer  to  this  question  might  perhaps  furnish 
evidence  in  favor  of  the  supposed  origin  of  PhaseoUan  from  an  ances- 
tral Phascolosoma  with  paired  retractors.  In  the  larva  of  PhascoUh 
soma  these  muscles  are  distinctly  paired. 

1  This  quettlan  has  been  partiaUy  answered  by  L.  A.  MoltohAnoff,  1909,  in  Bull.  Aoad.  Sol.,  St.  Peters^ 
booig,  aar.  O,vol.  3,  pp.  e^74,  5  figs.,  who  ahows  that  in  PK  tpUAergente  Thfel,  which  Thtel  later 
Identified  as  a  fonn  of  PJuueolUm  atromM  (Montagu),  the  left  nephrbUom  Is  npreaented  in  the  adult  bya 
▼eatigial  canal  paaslng  through  the  wall  of  the  body.    Moltchanoff'a  sUtement  translated  into  Bngllah 

is  as  follows:  "The  left  nephridium  is  not  completely 
absent.  Sections  show  dearly  that  there  exists  on  the  left, 
symmetrically  with  the  well-developed  nephridium,  a  small 
oanal,  which  connects  the  ocelom  with  the  surrounding 
medium.  (Fig.  1.)  The  structure  of  its  walls  resembles 
that  of  the  corresponding  portion  of  the  well-developed 
right  nephridtum.  Its  internal  orifice  is  situated  upon  a 
small  elevation;  it  is  clearly  vlrible  in  examlnhig  with  a 
hand  lens  the  corresponding  part  of  the  dermo-muscular 
.  sac   As  far  as  I  have  been  able  to  see,  it  is  ahnost  oom- 

^  pletely  closed  by  the  peritoneum,  but  nevertheless  the  pas- 

Fio.  1.— AnxB  MOLTCHANorr.  Teaks-  sage  seems  to  exist.  The  function  of  the  nephridium  in 
VEBss  sscnoN  or  the  ateophied  LETT  question  is  entirely  obscure,  because  it  appears  that  the 
NEPHEroiUM  OF  PHAfloouoN.  c,  BODY  CAV-  expulstou  of  the  genital  products  takes  place  exchisively 
ity;  ctt,  cuncULA;  ep,  epideem]b;  to,  mot-  through  the  right  nephridium;  as  for  the  excretory  function 
CULAE  latee;  p,  PEEiTOHEUii.  (Oc  1,  ^f  thia  oanal,  its  r61e  can  not  be  considered  as  of  much  im- 
Syst.fl,Leite.)  porunce." 

Moltchanofl  adds  that  "Neither  Brumpt  nor  Th6el  mentions  atrophied  nephridia  in  PkoKoUon 
ttrotfibi  (Montagu).  It  would  be  very  interesting  to  study  sections  of  the  corresponding  region  in  Phot- 
colion  atronM  to  ascertain  whether  the  canal  of  the  atrophied  nephridium  shows  the  peculiarity  of  the 
eastern  PkaacolUm,  from  Mourman,  or,  which  is  most  probable,  whether  it  does  not  exist  in  PkueoUon 
from  the  west,  though  undescribed  because  it  has  never  been  seen." 

I  regret  that  this  matter  came  to  my  attention  too  late  for  further  investigation.  It  is  indeed  prob- 
able that  this  vestige  of  the  left  nephridium  occurs  in  PluueoUon  ttromM  of  the  American  coast,  though 
I  have  never  observed  it  in  dissections  nor  examined  sections  through  that  part  of  the  body  wall  where 
it*is  likely  to  be  found. 
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SYNOPSIS  OF  SPBGISS  AND  VARIETIES  07  PHASCOLION. 

(a)  Common  form,  orange- 
brown  or  yellowish- 
brown.  Range  from 
Labrador  southward  to 
40**N.  lat...var./i«ca. 

(6)  Dark-colored,  with 
thick  skin,  sharp  hold- 
fasts  var.  tubicola. 

(c)  Small,  white  form  in 
gasteropod  shells,  com- 
mon in  region  of  Woods 
Hole,  Mass... var.  aZ6a. 

(d)  Deep-sea  form  with 
short,  thin-walled  trunk, 
laige  opaque,  ovoid  ^ggs 
var .  kyidina . 

Introvert  of  about  the  same  length  as  trunk, 
in  shells  of  Protula  and  DerUalium,  Off 
Gape  God,  and  near  the  40th  parallel. 
Elongated,  smooth;  16  tentacles.    Eggs 

ovoid (e)  YBX.  gracilis. 

Introvert  shorter  than  the  trunk;  dorsal 
retractor  in  some  individuals  is  divided 
at  the  base.  Blends,  and  probably 
freely    interbreeds    with    var.    fusca' 

(/)  var.  canadenna. 

Introvert  two-thirds  the  length  of  the 
trunk;  papill»  of  anterior  and  middle 
part  of  the  trunk  provided  with  chitinous 
denticles,  pointing  forward.  Ghitinous 
cap  of  papillsd  at  posterior  end  of  trunk 
oval.  Off  Newfoundland  (Prince  of 
Monaco,  1887),  1,267  meters.  Off  Gape 
Finisterre,  1,674  meters. 
Dorsal  retractors,  as  well  as  ventral,  probably 

with  two  roots,  introvert  longer  than  the  trunk 

and,  like  the  posterior  end  of  the  trunk, 

smooth .    Gonstnicts  a  tube  with  an  additional 

slender  sheath  for  the  introvert. 


Phascolion  stromhi  Var.  Uevis.    Off 
coast  of  Massachusetts,  54  fiithoms. 


PHASCOUON  8TROMBI  (Monlagu). 

Sipuneulus  strombtu  G.  Montagu,  Trans.  Linnean  Soc.  London,  vol.  7,  1804, 

pp.  74-76. 
Siphuneulus  derUalii  Gray,  Spicil^gia  Zoologica,  London,  1828,  p.  8. 
Sipvnculus  bemhardus  Fobbbs,  A  History  of  British  StariQshes,  London,  1841, 

pp.  251-263. 
SipuncuUtu  (Phaaeolotoma)  eoneharum  Obstbd,  De  regionibus  marinis,  Diss.  phil. 

Haun.,  HaunifiB,  1844,  p.  80,  and  Kij^yer's  naturh.  Tidskrift,  p.  419. 
PhascoJosoma  stromhi  Dibsino,  Systema  Helminthum.  Vindob.,  vol.  2,  1851,  p. 

65. 
Phasoolosomwn  derUaUi  Dibsino,  Systema  Helminthum.  Vindob.,  vol.  2,  1851, 

pp.  64-65. 
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Phaacolownnabemhardua  Pourtal&s,  Proc.  Amer.  Aas.  Adv.  Sci.,  Meeting  of  1851« 

p.  41,  Washington,  1851. 
Sxpuncuhu  (Cryptotomian)  esementarium  Quatrefaobs,  Histoire  Nat.  des  Ann6166 

marins  et  de  Peau  douce,  vol.  2,  Paris,  1865,  p.  628. 
Pha»oolo9oma  hamulatum  Packard,  Mem.  Boston  Soc.  Nat.  Hist.,  vol.  2,  1867, 

p.  290. 
Phoioolotoma  cxmentarium  Vbrrill,  Report  Invert.  Animals  Vineyard  Sound,  in 

First  Report  of  the  U.  S.  Comm.  of  Fish  and  Fisheries,  Washington,  1873,  p. 

627,  pi.  18,  fig.  92;  also  same  in  separate  reprint,  Washington,  1874. 
Phasoolosoma  tubioola  Vebrill,  Amer.  Joum.  Sci.  and  Arts,  ser.  3,  vol.  5,  1873, 

p.  99;  also  Proc.  Amer.  Ass.  Adv.  Sci.,  Meeting  of  1873,  pp.  388,  389, 1874. 
Phoicolion  strcmbi  ThAel,  Bihang  till  k.  Svenska  Vet.  Akad.  Handl.,  vol.  3, 

No.  3;  also  No.  6,  pp.  13,  14,  Stockhobn,  1875. 
Phascolion  ipUtbetgenae  ThAel,  Bihang  till  k.  Svenska  Vet.  Akad.  Handl.,  vol.  3, 

1875,  p.  16,  pi.  1,  figs.  2,  3. 
SipuneuXuB  eapUatus  H.  Rathkb,  Nova  Acta  Acad.  Leop.  Car.,  vol.  20,  1843, 

pp.  143-147,  pi.  6,  figs.  20-23. 

This  abundant  and  widespread  species  is  found  in  America  from 
Labrador  southward  to  the  West  Indies.  It  occurs  in  shallow 
waters  of  about  5  fathoms  off  the  Elizabeth  Islands,  is  abundant 
everywhere  along  the  coast  at  depths  varying  from  20  to  150  fathoms, 
which  naturally  have  been  more  thoroughly  explored  than  the  deeper 
waters,  and  appears  to  be  by  no  means  uncommon  along  the  edge  of 
the  continental  shelf  in  from  150  to  1,000  fathoms.  The  greatest 
depth  of  which  I  have  a  record  is  1,061  fathoms  at  station  2207,  just 
south  of  the  fortieth  parallel. 

I  have  seen  no  specimens  from  farther  south  than  station  2728,  in 
859  fathoms,  north  of  Cape  Hatteras  but  slightly  south  of  the  latitude 
of  Norfolk,  Virginia.  Selenka  (1883),  however,  mentions  the  occur- 
rence in  the  West  Indies  of  Ph.  tuUcola  (Verrill),  which  I  have  ascer- 
tained to  be  a  local  variety  of  this  species.  The  specimens  which 
Selenka  examined  differ  from  the  tj^ical  form  in  that  the  ventral 
retractor  has  only  a  single  root.  I  have  observed  this  same  charac- 
teristic in  some  of  the  specimens  from  off  the  southern  coast  of  the 
United  States,  though  it  is  not  by  any  means  a  constant  characteristic 
of  specimens  from  that  region.  (See  "Modifications  in  the  South," 
p.  415.)  The  ventral  retractor  in  Ph.  eiramhi  in  general,  however,  with 
a  uniformity  that  is  remarkable  for  this  variable  species,  has  two 
distinct  roots,  and  the  same  is  true  of  the  local  variety  from  off  th^ 
New  England  coast  which  Verrill  originally  described  as  Pha9colosoma 
tubicola.  But  the  subtropical  form  is  evidently  so  nearly  like  its 
more  northern  relatives  that  to  exclude  it  from  the  same  widespread 
and  variable  species  on  this  ground  alone  would  be  to  lay  undue  stress 
on  a  single  characteristic  of  minor  importance. 

Phascolion  strombi  is  common  in  the  Arctic  Ocean,  occurring  in 
abundance  off  the  northern  coast  of  Asia,  the  northern  coast  of 
Europe,  Spitzbergen,  Iceland,  and  both  the  eastern 'and  western 
coasts  of  Greenland  (Th6el).    It  extends  southward  in  Europe  along 
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the  coasts  of  the  British  Isles,  France,  and  in  the  Medit^ranean.  It 
is  probably  the  most  common  sipunculid  throughout  at  least  the 
northern  part  of  its  range,  which  comprises  the  whole  of  the  Arctic 
and  North  Atlantic  Oceans  and  the  Mediterranean  Sea. 

The  size  of  Ph.  stramhi  varies  greatly  in  different  localities.  The 
largest  specimens  that  I  have  examined  are  from  off  Portsmouth, 
New  Hampshire  (station  76B,  51  fathoms),  the  contracted  trunk  of 
which  measures  20  mm.  long,  7  mm.  thick,  but  the  largest  specimens 
from  most  localities  have  a  trunk  of  about  15  mm.-17  mm.  in  length 
and  4  mm.-5  mm.  in  thickness.  The  slender,  cylindrical  introvert  is 
longer  than  the  trunk  (fig.  9) .  It  is  impossible  to  determine  the  exact 
dimensions  of  either  introvert  or  trunk  from  preserved  specimens 
that  have  died  in  various  states  of  contraction,  and  I  have  not 
had  the  opportimity  to  examine  the  live 
animals,  but,  judging  from  the  numerous 
preserved  specimens,  it  appears  that  the 
length  of  the  introvert  varies  from  a  di- 
mension only  slightly  greater  than  that  of 
the  trunk  to  about  twice  the  length  of  the 
latter. 

The  white  variety  from  the  shallow  waters 
about  Woods  Hole  and  off  Block  Island  is 
much  smaller. 

The  shape  of  the  body  depends  upon  that 
of  the  tubes  or  shells  which  the  animals 
inhabit.  Those  which  live  in  gasteropod 
shells  acquire  a  spiral  twist.  On  the  other 
hand,  in  most  localities  they  live  in  tubes  of 
their  own  construction  (pi.  60,  fig.  10)  or  in 
deserted  tubes  of  Pectinariaf  Prohda,  Hya- 
IvMBcia,  or  DerUalmniy  and  accordingly  show 
only  a  slight  tendency  toward  a  spiral  twist, 
visible  merely  in  the  retracted  introvert. 

The  mouth  of  the  cast  shell  or  the  tube  inhabited  by  individuals  of 
this  species  from  off  the  American  coast  is  partially  closed  with  a 
hoUow  cone  composed  of  a  cement  made  of  mud  or  fine  sand,  often 
inclosing  minute  pebbles,  and  held  together  by  a  secretion.  These 
cones  sometimes  rise  as  much  as  5  mm.  above  the  mouth  of  the  shell 
in  the  form  of  a  funnel.  I  have  found  a  small  amount  of  cemented 
muddy  sand  in  shells  of  DenUdvwm  occupied  by  Ph.  strambi  from  the 
west  coast  of  Swed^oi,  sent  me  through  the  kindness  of  Prof.  Hj. 
Th^el,  though  I  judge  from  the  fact  that  no  mention  has  been  made 
by  European  observers  of  cement  formation  in  this  species  that  it 
never  is  a  conspicuous  phenomenon  in  shells  occupied  by  Ph.  strambi 
in  Europe,  these  shells  being  lined  with  loose  mud  or  sand.    It  was 
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chiefly  on  the  basis  of  this  habit  of  cementing  together  the  muddy 
sand  that  Quatrefages  (1865)  observed  in  specimens  from  North 
America  that  he  gave  the  name  Sipuncvhia  csementarius  to  these 
specimens.  The  tubes  of  cement  are  usually  slightly  curved,  and 
are  marked  on  the  exterior  at  regular  intervals  by  annular  furrows. 
(PL  60,  fig.  10.) 

The  color  of  the  animal  varies  from  a  very  dark  brown  or  a  grayish- 
brown  (variety  tubicola),  orange-brown  or  yellowish-brown  (variety 
fuaca)  to  white  (variety  aJba).  The  dark  brown  specimens  from  cer- 
tain regions  have  a  decidedly  purple  hue,  which  is  especially  common 
in  the  grayish-brown  individuals  that  live  in  Peetmaria  tubes. 

Light  yellowish-brown  or  orange-brown  is  the  color  of  the  widely 
distributed  typical  form,  as  seen  in  specimens  from  Labrador,  the 
coast  of  Nova  Scotia,  from  off  Eastport,  off  Point  Judith,  and  farther 
south.  The  color  of  the  local  varieties  will  be  mentioned  in  the 
descriptions  that  are  to  follow. 

There  are  16  tentacles  (pi.  60,  fig.  12)  in  the  specimens  from  com- 
paratively shallow  waters  off  the  coast  of  Maine  and  Massachusetts, 
but  the  number  in  other  localities  is  20,  24,  or  26;  20  occur  in  speci- 
mens from  off  Nova  Scotia  (stations  44-46) ;  24  in  individuals  from 
300  fathoms  off  Norfolk,  Virginia  (station  898) ;  26  in  specimens  from 
s^uth  of  the  Qrand  Banks  of  Newfoundland  (station  2437).  The 
number  in  two  specimens  figured  by  Th6el  (1904)  is  respectively  16 
and  26,  and  I  find  26  in  a  specimen  from  the  east  coast  of  Sweden 
sent  to  me  by  Professor  Th6d. 

A  zone  of  recurved  hooks,  disposed  irregularly,  occurs  a  short 
distance  behind  the  tentacles  (fig.  9). 

Prominent  papillae  cover  the  anterior  part  of  the  trunk  and  the 
proximal  part  of  the  introvert  (pi.  60,  fig.  11) ;  elsewhere  the  body  is 
provided  with  minute  papillae  which  are  variable  in  size,  abundance, 
and  distribution  in  the  dMerent  varieties. 

The  characteristic  holdfasts  (Haftpapillen),  or  papillae  crowned 
with  triangular,  arrow-shaped,  chitinous  hooks  pointing  forward, 
occur  in  a  wide  band  (fig.  9)  which  extends  from  a  little  behind  the 
middle  of  the  trunk  backward  nearly  to  the  posterior  end,  which  in 
individuals  that  live  in  shells  or  tubes  with  smooth  walls  is  smooth, 
or  covered  with  minute  papillae,  although  specimens  from  tubes  of 
cement  usually  have  rather  prominent  papillae  upon  the  posterior 
extremity  of  the  body.  The  holdfasts  are  variable  in  size,  shape, 
and  color;  especially  is  this  true  of  the  varieties  gracilia  and  canadensii. 
The  shape  of  the  chitinous  cap  is  typically  like  an  inverted  U  or  V. 
The  variety  alba,  which  is  found  in  gasteropod  shells  has  U-shaped 
holdfasts;  those  of  the  thick-skumed  variety  tvincda,  inhabitants  of 
tubes  of  cement,  are  in  general  more  pointed. 
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Internal  structure. — ^Tho  longitudinal  muscles  of  the  body  wall  form 
a  continuous  layer  with  a  smooth,  shining  coslomic  surface. 

The  dorsal  retractor  (fig.  10)  is  large,  and  has  its  origin  immediately 
behind  that  of  the  two  roots  of  the  ventral  retractor  at  the  posterior 
extremity  of  the  body,  in  a  single  wide,  flat  sheet  which  is  unsym- 
metrically  attached  to 
the  left  and  dorsal 
sides  of  the  body. 
The  attachment  of  the 
left  border  of  the 
muscle  is  close  behind 
that  of  the  ventral  re- 
tractor, in  the  median 
plane  of  the  body, 
whence  the  line  of  at- 
tachment runs  dorsad 
across  the  left  and 
dorsal  sides  of  the 
body  wall  for  a  dis- 
tance of  slightly  more 
than  180*^  of  arc.  The 
ventral  retractor  is 
attached  to  the  body 
wall  typically  by  two 
short  roots  between 
the  posterior  end  of 
the  nerve  cord  and  the 
origin  of  the  dor- 
sal retractor.  The 
ventral  retractor  is 
very  slender,  as  com- 
pared with  the  large, 
thick,  dorsal  retractor. 

The  alimentary  tube 
(fig.  10)  consists  of  (1) 
a  slender  anterior  divi- 
sion held  to  the  ven- 
tral side  of  the  body 
by  several  muscle 
fibers  and  terminating 
in  a  loop  attached  by  a  strong  strand  of  muscle  fiber  to  the  left 
of  the  nerve  cord  a  short  distance  in  front  of  its  posterior  end, 
and  (2)  a  second  division,  made  of  one  chief  loop  attached  on  the 
right  side  of  the  posterior  end  of  the  body  immediately  behind  the 
right  edge  of  the  dorsal  retractor.    This  second  loop  consists  of  a 


tb.PoL 


iii.rtr.d. 


riQ.  10.— DiaaicnoN  of  Frasoouon  strombi.    x  6|.   an,  anxts; 
dvt,  dxyxbticulum;  go,  bxpboductitx  osoaic;  m.  rtT,d,  dobsal 

RXTKACTOB    MXTBCLX;     neph*it,  NXPHXOSTOICS;    n.  V,    YBNTBAL 
NXBYB  cord;  tb»  Pol,  POLIAM  TUBULE. 
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wide,  thin-walled  portion,  a  twisted  part  showing  a  tendency  to  fonn 
a  coil,  and  a  straight  rectum,  on  which  a  small  diverticulum  is  found. 
The  anus  lies  at  a  considerable  distance  (2  or  3  nmi.)  in  front  of  the 
nephrostome.  A  simple  Polian  tube  of  wide  caliber  extends  along 
the  dorsal  side  of  the  esophagus  to  a  point  considerably  beyond  that 
at  which  the  alimentary  tube  leaves  the  ventral  retractor. 

The  single  (right)  nephridium  is  large,  and  extends  in  specimens  of 
the  common  variety  about  half  the  distance  between  the  nephrostome 
and  the  posterior  extremity  of  the  body.  It  is  closely  attached  along 
its  ventral  line  to  the  wall  of  the  body  by  several  strands. 

The  reproductive  organ  is  situated  on  the  right  side  of  the  post- 
erior end  of  the  body  cavity,  a  convoluted  ridge,  beginning  close  to 
the  posterior  end  of  the  ventral  nerve  cord  and  extending  obliqudy 
over  the  base  of  the  right  root  of  the  ventral  retractor,  on  a  line 
continuous  with  that  of  the  attachment  of  the  dorsal  retractor. 

TABISTIBS. 

The  most  interesting  fact  in  regard  to  this  species  is  its  extraor- 
dinary plasticity,  its  tendency  to  form  modifications  and  probably 
germinai  variations.  How  far  this  diversity  in  external  features  is 
due  to  the  direct  action  of  the  environment,  as,  for  instance,  the  kinds 
of  empty  shells  or  tubes  which  the  worms  inhabit,  their  food  supply, 
temperature  of  the  water,  etc.,  and  how  far  it  may  be  determined  by 
heredity  are  questions  which  can  be  answered  fully,  of  course,  only  by 
breedii^  and  rearing  the  animals. 

PHASCOUON  STROMBI  m.  TUBICOLA  (VeniU). 

This  variety  is  identical  with  Phaacolosoma  tyhicola  described  by 
Verrill  (1873)  as  a  new  species  based  on  certain  superficial  features 
which  were  believed  to  distinguish  it  from  the  earlier  described  Ph. 
csementarvum  (Quatrefages).  I  have  dissected  a  sufficient  number  of 
specimens  in  the  National  Museum  named  by  Verrill  'Hubiecia"  to 
determine  from  a  study  of  their  internal  as  well  as  external  structure 
that  this  form  is  identical  with  Ph.  strombi,  of  which  it  is  a  local 
variety  extending  from  Casco  Bay  to  the  waters  about  Cape  Ann. 
I  have  retained  Venill's  term  tyhicola  as  a  varietal  name  out  of 
respect  for  the  rule  of  priority  in  nomenclature,  though  it  is  not  a 
distinctive  descriptive  expression.  The  variety  that  I  have  called 
•"/tZ5ca,"  for  example,  is  a  tubicolous  form  the  range  of  which  over- 
laps that  of  tvJncola.  A  better  descriptive  term  for  this  variety  would 
be  puUacea. 

Verrill  describes  it  as  having  the  posterior  end  of  the  body  '^  trans- 
versely wrinkled  and  rough,  and  covered  with  small  round,  somewhat 
raised  verruca  or  suckers.'^  The  holdfasts,  or  triangular  ohitinous 
hooks,  are  said  to  be  more  numerous,  sharper,  and  darker-colored 
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than  in  the  typical  Ph.  cmmentarvam  (^=8trombi).  The  papillae  of  the 
anterior  part  of  the  body  are  more  prominent,  the  skin  is  darker, 
thicker,  and  more  opaque,  and  Yerrill  fomid  no  hooks  upon  the  intro- 
vert. The  habitat  of  the  form  is  "Off  Casco  Bay,  60  to  94  fathoms; 
near  St.  (George's  Bank,  85  to  150  fathoms." 

A  part  of  the  specimens  that  I  have  examined  from  Casco  Bay  and 
the  moat  of  those  from  around  Cape  Ann  correspond  to  Yerrill's 
description,  except  that,  like  other  varieties  of  Ph.  ttronibi,  they  have 
a  zone  of  hooks  upon  tiie  introvert.  The  weU-known  fact  that  the 
hooks  of  the  introvert  are  deciduous  in  some  sipunculids  makes  the 
presence  or  absence  of  hooks,  however,  of  little  moment. 

PHASCOUON  STROHBI  var.  FUSCA.  new  vtrlety. 

The  dark-colored,  markedly  papillate  variety  just  described  is  by 
no  means  sharply  differentiated  from  the  common  widely  spread  form 
with  smoother  skin  (particularly  at  the  posterior  end  of  the  body) 
and  usually  of  a  light  yellowish-brown  or  orange  color.  This  comr 
mon  form  is  found  from  Labrador  southward  at  least  as  far  as  Point 
Judith  and  the  deeper  water  along  the  edge  of  the  continental  shelf 
near  the  fortieth  parallel  (stations  793,  871,  895,  1093).  It  is  found 
at  intervals  between  these  extreme  localities  and  even  in  the  same 
general  region  where  the  swarthy  variety,  iuhicola,  occurs.  Thus 
specimens  from  near  the  Isles  of  Shoals  (stations  44B  and  76B)  and 
off  Nahant  (station  30)  have  the  color  and  other  features  of  the 
topical  form,  except  that  the  papillae  at  the  posterior  end  of  the 
trunk  and  elsewhere  are  prominent,  just  as  in  individuals  of  the 
variety  iuhicola  from  the  neighboring  Cape  Ann  region. 

Type.— Cat.  No.  8373,  U.S.N.M.  From  Gulf  of  Maine,  str. 
Bache,  1873. 

PHASCOUON  STROIIBI  var.  ALBA,  nw  mtoty. 

It  is  obvious  that  the  kind  of  shell  or  tube  in  whidi  individuals  of 
this  species  live  has  much  to  do  in  determining  their  extraordinarily 
Tariable  appearance.  Thus  a  well-marked  form  which  may  be 
described  as  variety  alba  is  found  in  small  gasteropod  shells  in  the 
shallow  waters  about  Woods  Hole,  the  Elizabeth  Islands,  Point  Judith 
(station  799,  13  fathoms),  and  off  Block  Island  (station  815,  15 
fathoms). 

Specimens  of  this  variety  are  about  two-thirds  the  size  of  the 
typical  form,  with  a  trunk  10  mm.  in  length  and  introvert  15-20  mm., 
for  example.  The  color  is  white  or  gray.  The  surface  of  the  body 
is  remarkably  smooth,  especially  at  the  posterior  end,  where  the 
minute,  slender,  conical  papill»  are  hardly  visible  with  a  hand  lens 
magnifying  10  diameters.  The  nipple-shaped  papillae  upon  the  base 
of  the  introvert  and  the  adjacent  part  of  the  trunk  are  visible  with  a 
lens,  but  the  conical  papillsd  upon  the  introvert  are  exceedingly 
minute.    A  broad  zone  immediately  behind  the  tentacles  is  studded 
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irregularly  with  numerous  slender,  sharp,  recurved  hooks,  dark  brown 
at  the  tip.  The  chitinous  holdfasts  near  the  posterior  end  of  the 
trunk  are  blunt,  U-shaped,  and  of  a  light  yeUowish-brown  color. 

Typ^.— Cat.  No.  16323,  U.S.N3£.  From  Station  No.  79,  north  of 
Nashawena. 

PHASCOUON  STROIIBI  var.  HTALDTA,  imw  vutoty. 

Two  specimens  of  this  remarkable  form,  which  should  possibly  rank 
as  a  distinct  species,  were  dredged  from  238  fathoms  at  station  895, 
near  the  fortieth  parallel,  south  of  Marthas  \^eyard  (type  locality). 
Another  small  female  came  from  365  fathoms  in  the  same  region  (sta- 
tion 894) .    All  were  inhabitants  of  the  tubes  of  the  annelid,  Hyalinacia. 

The  body  of  a  contracted  specimen  is  nearly  cylindrical,  with  some- 
what truncated  extremities.  The  larger  specimens,  with  the  intro- 
vert completely  retracted,  are  22-25  nmi.  in  length  and  4-5  mm.  in 
diameter;  the  smallest,  a  sexually  mature  female,  is  10  mm.  long, 
2  mm.  in  diameter.  The  introvert  in  the  contracted  specimens  is 
about  two-thirds  the  length  of  the  trunk,  and  the  conclusion  may 
be  safely  drawn  that  its  length  in  the  living  animal  does  not  exceed 
that  of  the  trunk. 

The  body  wall  is  thin,  translucent,  of  brownish-gray  color  with 
a  pearly  luster.  The  skin  is  smooth,  Ibhe  papillae  at  the  posterior 
extremity  of  the  trunk  being  minute  and  those  at  the  anterior 
extremity  not  conspicuous.  No  papill»  are  f oimd  in  the  region  of  the 
holdfasts  or  in  the  adjacent  middle  third  of  the  trunk.  The  holdfasts 
are  light  brown,  capped  with  a  sharp  point  extending  forward. 

The  retractor  muscles  resemble  those  of  other  varieties  in  that 
the  attachment  of  the  dorsal  muscle  is  single,  whereas  that  of  the 
ventral  has  two  roots,  but  the  attachment  of  the  latter  is  at  the 
extreme  posterior  end  of  the  body  opposite  that  of  the  former,  and 
not  slightly  in  front  of  it  as  in  other  varieties.  The  single  (right) 
nephridium  is  remarkably  short.  The  eggs  are  large,  oval,  and 
opaque,  150/£  by  170/£,  or  150/(  by  \%Qfi  in  diameter  (in  alcohol). 
The  above  measurements  were  taken  from  eggs  from  the  ccDlom  of 
the  small  female,  the  trunk  of  which  was  only  10  mm.  long,  and  hence 
it  is  evident  they  are  large  as  compared  with  the  size  of  the  body. 
Eggs  of  the  common  variety,  fuaca^  from  Boon  Island,  for  example, 
are  only  \06fi  in  diameter,  though  eggs  throughout  the  species  vary 
much  in  size  and  in  translucency. 

Type.— Cat.  No.  15119,  U.S.N.M. 

PHASCOUON  STROHBI  fu.  ORACUS,  Mw  fuMjr. 

Station  921,  lat.  40**  07'  48"  N.;  long.  70^  43'  54"  W.;  67  fathoms, 
green  mud. 

Station  922,  lat.  40^  03'  48"  N.;  long.  70**  45'  54"  W.;  71  fathoms, 
green  mud  and  sand. 

Station  949,  lat.  40''  03'  N.;  long.  70^  31'  W.;  100  fathoms,  yellow 
'nud. 
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Station  998,  lat.  39^  43'  N.;  long,  ll""  32'  W.;  302  fathoms,  green 
mud. 

Station  1025,  lat.  39^  49'  N.;  long.  71^  26'  W.;  216  fathoms,  green 
mud. 

Station  1038,  lat.  39**  58'  N.;  long.  70**  06'  W.;  146  fathoms,  sand 
and  shells. 

Station  2177,  lat.  39°  33'  40"  N.;  long.  72°  08'  45"  W.;  87  fathoms, 
green  mud  and  sand. 

Stations 89-91B,  lat.  42°  05'  N.;  long.  67°  49'  W.;  110 fathoms,  soft 
mud  and  sand. 

This  variety  was  found  on  both  sides  of  the  100-fathom  line  south 
of  Marthas  Vineyard  near  the  fortieth  parallel,  and  at  a  similar 
depth  off  the  northwest  border  of  St.  Georges  Bank  east  of  Cape 
Cod  (stations  89-91B). 

Specimens  from  station  921  are  incased  in  cast  shells  of  Protula; 
that  from  2177  is  accompanied  by  a  tube  probably  of  a  sabellid 
(elastic  membrane  covered  with  grains  of  sand);  those  from  89-91B 
are  in  DerUaUum  shells  and  one  individual  in  the  shell  of  a  small 
gasteropod.  Two  small  specimens  of  the  typical  form  were  taken  at 
the  last-mentioned  station. 

Without  doubt  the  external  peculiarities  of  this  variety  are  pro- 
duced by  the  character  of  the  tubes  in  which  the  individuals  live; 
the  smooth,  elongated  body,  the  shapes  of  the  holdfasts,  the  length  of 
the  introvert,  and  even  the  form  of  the  nephridium  are  clearly 
adaptations  to  the  life  within  the  slender,  smooth-walled  tube  of 
Proiula  or  shell  of  DeTUalium.  Moreover,  it  seems  probable  that 
these  characteristics  are  determined  anew  dming  the  lifetime  of  each 
individual  by  the  direct  action  of  the  tube  or  shell  upon  its  occupant. 

Ohafxzcteriatics. — ^The  body  and  introvert  are  long  and  slender,  the 
introvert  of  about  the  same  length  as  the  trunk.  The  trunk  is  nearly 
smooth,  except  near  the  anterior  extremity.  Holdfasts  lie  in  a  broad 
zone,  which  in  front  extends  to  the  middle  of  the  trunk.  It  inhabits 
straight  tubes  or  shells.  The  ventral  muscles  when  expanded  show 
two  long,  slender  roots.  The  attachment  of  the  dorsal  muscle 
posteriorly  is  thicker  laterally  than  in  the  middle,  where  it  shows  a 
tendency  to  break  apart  into  several  distinct  strands.  The  nephro- 
stome  is  crescentic  with  a  slender  neck. 

The  introvert,  judging  from  the  examination  of  a  few  specimens 
which  are  mostly  somewhat  contracted,  is  of  about  the  same  length  as 
the  trunk,  slender  and  smooth,  except  at  the  base  where  it  is  covered 
with  small  papillae.  The  trunk  at  its  junction  with  the  introvert  is 
covered  with  very  prominent  papillae,  in  a  narrow  zone  behind  which 
the  papillae  decrease  rapidly  in  size.  The  posterior  half  of  the  trunk 
is  smooth,  the  papillae  being  very  minute.  The  holdfasts  extend 
forward  to  about  the  middle  of  the  trunk  and  in  some  individuals  are 
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extraordinarily  variable  in  shape;  the  chitinous  part  of  the  papilla 
is  usually  crescentic  and  provided  with  a  point  projecting  forward, 
but  in  some  individuals  the  convexity  of  the  crescent  extends  laterally, 
or  even  backward.  Double  crescents  and  rings  of  chitinous  material 
are  sometimes  found  upon  the  attaching  papill».  These  holdfasts 
therefore  appear  to  be  more  variable  than  in  other  varieties  of  the 
species. 

There  are  16  tentacles.  Dark-colored,  recurved  hooks  are  soa^ 
tered  over  a  broad  zone  separated  from  the  tentacles  by  a  distance 
about  equal  to  its  width.  These  hooks,  though  not  regularly  dis- 
tributed, may  be  considered  as  forming  eight  or  nine  irregular  rows. 

This  variety  differs  internally  from  oth^*8  in  two  or  three  notice- 
able respects.  The  posterior  attachment  of  the  dorsal  retractor 
muscle  shows^  a  tendency  to  break  into  several  distinct  strands,  a 
fact  which  is  due  to  the  shape  of  tiie  body  wall  at  the  point  where 
attachment  is  made.  The  second  peculiarity  is  the  shape  of  the 
e^s,  which  are  ovoid,  translucent,  and  about  103  by  124  in  diam- 
eter. The  yolk  membrane,  or  zona  radiata,  is  of  medium  thickness 
(3.8  or  4)  and  has  distinct  pore  canals.  Finally  the  crescentio 
nephrostome  joins  the  nephridium  by  a  somewhat  slender  neck. 

PHASCOUON  STROMBI  var.  CANADBNSIS,  new  mtoty. 

Bay  of  Fundy.    In  shells  of  Dentalivm  ^9Liid  of  gasteropoda. 

Stations  43-46,  lat.  43*'  06'  N.;  long.  65**  06'  W.;  90  fathoms,  fine 
sandy  mud. 

Station  47,  lat.  43^  10'  N.;  long.  65^  12*'  W.;  SE.  i  S.  from  Cape 
Sable  about  22  miles,  59  fathoms,  pebbles  and  sand.  In  tubes  of 
Pectinariaf  tubes  of  cement,  gasteropod  shells. 

Station  55,  mouth  of  Bedford  Basin,  33  fathoms,  mud;  in  Pe^ 
Hnaria  tubes. 

Type.— Cat.  No.  8682,  U.S.N.M. 

Stations  82-83,  lat.  44^  22'  N.;  long.  65''  28'  W.;  Chebucto 
Light,  N.  i  E.  9  miles,  57  fathoms,  mud  and  sand. 

Station  103,  lat.  44^  02'  N.;  long.  63*^  20'  W.;  29f  miles  south 
of  Chebucto  Head,  110  fathoms,  fine  sand  and  mud. 

Stations  106-108,  near  last.    In  HyalincBeia  tubes. 

Station  2506,  lat.  44^  26'  00"  N.;  long.  62^  10'  00"  W.;  127 
fathoms,  dark-brown  mud. 

Station  2697,  lat.  47"*  40'  00"  N.;  long.  47''  35'  30"  W.;  206 
fathoms,  green  mud,  black  specks. 

In  certain  localities  off  the  coast  of  Nova  Scotia  a  form  of  Ph. 
atrambi  is  found  with  a  remarkably  short  introvert,  with  a  smooth, 
lustrous  skin  in  the  region  of  the  holdfasts,  and  a  tendency  of  the 
dorsal  retractor  to  be  divided  at  the  posterior  attachment  into  two 
roots.  These  characters  during  the  earUer  part  of  my  study  appeared 
to  be  of  specific  importance,  but  the  examination  of  many  speci- 
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mens  of  diis  fonn  has  convinced  me  that  it  is  to  be  regarded  as 
merely  an  unstable  variety  of  a  very  plastic  species. 

Although  it  is  exceedingly  difficult  to  estimate  accurately  the 
length  of  the  introvert  in  specimens  preserved  in  all  states  of  con- 
traction, there  seems  to  be  no  room  for  doubt  that  even  in  the  same 
region  off  Nova  Scotia  a  form  with  an  introvert  shorter  than  the 
trunk  is  found  along  with  the  conunon  type.  This  may  be  due  in 
part  to  the  fact  that  these  individuals  inhabit  tubes  of  Pectinaria 
or  of  Hyalirujeeia  or  the  sheUs  of  DentaUuniy  which  elongates  the 
trunk  by  compression,  and  moreover  makes  the  skin  in  the  region  of 
the  holdfasts  lustrous. 

Another  pecuUarity  to  which  I  was  at  first  inclined  to  attach 
much  importance  is  the  fact  that  the  specimens  from  certain  locali- 
ties near  Halifax  either  have  the  dorsal  retractor  muscle  slightly 
divided  at  the  base,  or  else  it  readily  separates  into  two  parts  in 
Tn^lcing  a  dissection.  This,  however,  is  not  a  constant  character. 
Specimens  from  the  same  region  in  most  cases  have  an  undivided 
dorsal  retractor. 

These  peculiarities,  although  not  of  sufficient  importance  to  establish 
a  distinct  species,  do  mark  the  presence  of  a  tendency  which  may  be 
expressed  as  a  variety  or  strain,  which  may  be  called  canadensis,  the 
characteristics  of  which  may  be  briefly  summarized  as  follows,  though 
it  should  be  noted  that  there  is  such  a  mixture  constantly  occxuring 
between  this  and  the  typical  variety,  fusca,  as  to  make  it  impos- 
sible in  some  instances  to  make  these  distinctions:  Introvert  from 
one-third  to  one-half  the  length  of  the  trunk  in  extreme  cases,  but 
in  other  individuals  equal  in  length  to  the  truiik.  The  skin  is  smooth, 
except  for  prominent  papill»  near  the  base  of  the  introvert  which 
are  oval,  with  a  small,  nipple-shaped  tip,  or  cylindrical.  Minute, 
dender,  conical  papillae  are  found  at  the  posterior  end  of  the  body. 
The  region  covered  with  holdfasts  is  smooth,  lustrous,  and  often 
iridescent;  this  region  extends  forward  as  far  as  the  middle  third 
of  the  trunk,  which  is  covered  with  very  minute  papillae  but  other- 
wise smooth.  The  dorsal  retractor  is  distinctly  divided  at  its  attach- 
ment to  the  body  wall  at  the  posterior  end  of  the  trunk.  There  is 
less  difference  in  size  between  tiie  dorsal  and  ventral  retractors  than 
in  the  typical  variety.  The  nephridium  in  this  form  is  relatively 
short,  and  the  nephrostome,  as  in  the  variety  ffmcUis,  has  a  slender 
neck. 

PHASCOUON  STROHBI  «ir.  LMVJS,  new  wSaljr. 

Station  160,  5  miles  off  Thatchers  Island,  in  54  fathoms. 

Type.— Cat.  No.  16109,  U.S.N.M. 

This  variety,  which  I  was  at  first  inclined  to  regard  as  a  distinct 
species,  lives  in  tubes  constructed  of  fine  pebbles  of  different  sizes 
firmly  cemented  together  and  consisting  of  two  parts,  namely,  that 
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covering  the  trunk,  similar  to  the  tube  of  the  variety  iubicola,  and  a 
slenderer,  extremely  long,  tapering  portion  that  covers  the  introvert. 
The  latter  part  of  the  tube,  like  the  former,  contains  minute  pebbles 
and  particles  of  mud  that  are  graduated  in  size,  becoming  finer 
toward  the  distal  end  and  embedded  in  a  parchment-like  material, 
which  alone  forms  the  small  anterior  extremity  of  the  tube. 

This  variety,  of  which  I  have  examined  only  one  complete  sp^i- 
men,  is  characterized  externally  by  having  an  unusually  long,  slender, 
smooth,  and  light-colored  introvert  (pi.  60,  fig.  13)  that  is  somewhat 

sharply  marked  off  from  the  thicker, 
darker-colored  trunk,  which  at  the 
posterior  end  is  sharply  truncated 
and  of  a  light  brown  color. 

The  length  of  the  trunk  of  the 
single  entire  specimen  is  about  6^ 
mm. ;  the  introvert  is  about  twice  as 
long;  the  greatest  diameter  of  the 
trunk  is  about  2  mm.,  of  the  introvert 
about  seven-eighths  mm.  The  pa* 
pill88  of  the  anterior  part  of  the  trunk 
are  small,  inconspicuous,  oval  eleva- 
tions; and  the  rest  of  the  trunk  is 
almost  smooth,  except  that  minute 
epidermal  organs  are  scattered  over 
the  r^on  immediately  in  front  of  the 
extremely  small,  crescentic  holdfasts 
which  occupy  a  zone  very  near  the 
posterior  end  of  the  body. 

The  introvert  is  smooth,  except 
that  minute  papillsd  are  scattered 
over  its  posterior  third. 

The  longitudinal  muscle  layer  is 
continuous  and  lustrous.  The  dorsal 
retractor  muscle  (fig.  11)  is  much 
larger  than  the  ventral,  and  is  at- 
tached at  the  posterior  end  of  the 
cQBlom  by  two  widely  separate  roots,^  each  with  a  broad  attachment. 
The  two  roots  of  the  dorsal  muscle  unite  at  a  distance  from  the 
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Fio.   11.— DnsBcnoN  or  Phascouoh 

STBOMBI  YAB.  LiBTIS.  X  6.  an,  ANU8; 
m,  8USPKN80BT  M17SCLB  OF  INTESTDrK; 

fn,  rtr,d,  dobsal  bbtbactob  muscle; 
m.  rtr.  v,  vxntbal  bbtbactob  muscle; 
neph,  hephbidium;   n,v,   ybhtbal 

2VBBTBC0BD. 


1  Since  making  the  dissection  on  which  this  description  was  hased,  I  have  frequently  found  that  in  cer- 
tain individuals  of  Ph.atToniM  there  is  a  marked  tendency  for  a  really  undivided  dorsal  retractor  to  split  in 
two  at  the  base  under  the  slightest  stress,  so  that  in  dissection  it  is  difficult  to  ascertain  whether  the  dorsal 
retractor  is  actually  divided  or  single.  Hence  too  much  taxonomic  weight  must  not  be  placed  upon  this 
tm^tmni/^i  difference.  Accordingly,  with  the  small  amount  of  material  at  hand,  I  am  IncUnad,  finally, 
to  describe  this  fonn  as  a  variety  of  Ph,  HnmM,  though  the  tube  which  it  oonstructs  and  its  loog,  smooth 
introvert,  not  to  mention  the  dorsal  retractor  muscles,  are  distinctly  peculiar;  for  Ph.  ttmmbi,  particu- 
larly of  the  tube-making  variety,  is  very  common  in  the  region  where  this  specimen  was  foond,  and  it 
would  be  expected  that  aberrations  or  mutations  would  occur,  and  it  is  such  that  I  believQ  Pk*  s^t^p^ 
yar.  (c9tft  to  be. 
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posterior  end  of  the  body  equal  to  about  one-fourth  the  length  of  the 
trunk.  The  ventral  muscle  is  slender  and  inconspicuous.  It  is 
attached  by  two  cylindrical  roots^  one  on  each  side  of  the  posterior 
end  of  the  nerve  cord. 

The  long;  slender  esophagus  joins  a  wide  intestine  of  about  six 
loops  extendi!^  backward  and  forward.  A  prominent  strand  of 
muscle  fibers  extends  from  the  anterior  intestinal  loops  into  the 
r^on  of  the  introvert,  and  less  conspicuous  strands  elsewhere  hold 
the  intestine  to  the  body  wall.  The  single  (right)  nephridium  is 
large,  and  has  a  prominent  nephrostome.  The  nerve  cord  is  a  rela- 
tively wide  band. 

MODIFICATIONS  IN  THB  SOUTH. 

The  number  of  local  varieties  of  this  species  probably  will  be 
found  to  be  even  greater  when  the  southern  part  of  its  range  is  more 
thoroughly  explored.  A  specimen  from  off  Cape  Charles,  Mrginia 
(station  2003,  641  fathoms),  is  typical  in  internal  features  in  all 
respects,  but  externally  it  is  remarkable  for  its  peculiar  dark  greenish- 
gray  color.  It  has  a  thick  int^ument  covered  with  prominent 
papillffi,  and  an  unusually  distinctly  marked  anus.  Except  for  the 
peculiar  greenish-gray  hue  it  resembles  the  variety  tubicola  from  the 
r^on  of  Cape  Ann.  Its  shape  indicates  that  it  lived  in  a  tube  of 
cement. 

Other  specimens  from  the  same  southern  region,  that  is,  from  the 
fortieth  parallel  southward  to  Cape  Hatteras,  have  a  noteworthy 
internal  peculiarity,  namely,  the  posterior  attachment  of  the  ventral 
retractor  does  not  lie  behind  the  posterior  end  of  the  nerve  cord,  as 
in  other  varieties  of  this  species,  but  beside  it  to  the  left,  thus  show- 
ing a  more  prominent  asymmetry  in  the  internal  organization  than 
in  any  other  variety  of  the  species. 

Externally  these  specimens  from  different  southern  localities  differ 
much.  Those  from  the  shells  of  Dentalium  solidum  (station  2733, 
944  fathoms,  off  Cape  Charles;  station  2207,  1,071  fathoms,  just 
south  of  the  fortieth  parallel)  have  a  thin,  smooth  skin  of  orange 
brown  color.  Those  from  the  gasteropod  SipTio  pygmseu8  (station 
898,  300  fathoms,  off  Norfolk,  Virginia)  have  a  smooth,  whitish  skin 
and  an  external  appearance  like  those  described  as  the  variety 
alba. 

The  crowding  aside  of  the  extremity  of  the  retractor  in  reference  to 
that  of  the  nerve  cord  has  made  a  still  further  modification  in  certain 
individuals  inhabiting  the  shells  of  DefUdlium  solidum,  in  that  the 
attachment  of  the  ventral  retractor  is  undivided;  this,  however,  is 
not  true  of  the  specimens  from  the  shells  of  Sipho  pygmseus,  Selenka 
(1883)  likewise  found  in  a  speciment  from  the  West  Indies,  which  he 
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describes  as  Ph.  tubieola  (Verrill)  (—PA.  etrarnbi),  that  the  ventral 
retractor  has  a  smgle  root  attached  at  the  left  of  the  posterior  end 
of  the  nerve  cord,  as  is  shown  by  his  figure  82.  The  three  individuals 
from  the  West  Lidies  which  he  examined,  moreover,  lived  in  tubes 
of  cem^ited  mud  and  sand.  Aa  stated  above,  I  have  found  this 
peculiarity  in  specimens  from  the  shells  of  Dentaiium  aoUiumf  so  that 
it  would  appear  to  be  a  southern  characteristic  or  tendency  not 
determined  by  the  nature  of  the  shell  or  tube  which  the  worm  inhabits, 
but  hereditary. 

PHASCOUOH  AIBBKTI  StaMw. 

This  form,  which  Sluiter  (1900)  describes,  apparently  differs  only 
in  external  features  from  Ph.  stronibi,  which  it  is  like  in  habits  and  in 
the  arrangement  of  its  retractor  muscles.  The  length  of  the  introvert 
is  described  as  two-thirds  that  of  the  trunk,  in  which  respect  it  resem- 
bles many  of  the  specimens  of  Ph.  stramM  from  the  same  general 
region  (vicinity  of  Nova  Scotia),  which  show  a  tendency  to  have  a 
shorter  introvert  than  elsewhere.  The  papillsd  of  the  anterior  and 
middle  parts  of  the  trunk,  however,  rather  than  of  the  posterior  end, 
bear  chitinous  denticles  pointing  forward,  whereas  those  near  the 
posterior  extremity  are  capped  with  a  perforated,  oval  crown  of 
chitinous  material.  The  ventral  nerve  cord  is  prolonged  beyond  the 
attachment  of  the  ventral  retractors,  passing  between  the  two  roots. 

This  form  was  taken  in  considerable  abundance  by  the  Prince  of 
Monaco  at  his  station  161,  off  Newfoundland,  lat.  46""  04'  40''  N.; 
long.  49^  02'  30"  W.,  in  1,267  meters,  and  off  Cape  Finisterre  in 
1,674  meters.  It  has  not  been  found,  to  my  knowledge,  by  any 
expedition  from  the  United  States  that  has  explored  the  same  general 
region. 

Genus  DENDROSTOMA  Grube. 

This  genus  includes  a  few  species  which  are  distinguished  from  their 
natural  allies  of  th^  genus  Phascolosoma  by  the  tree-like  branching  of 
their  tentacles,  which  are  ramifications  of  from  four  to  eight  main 
trunks.  The  longitudinal  muscle  layer  is  continuous,  the  nephridia 
free,  and  the  intestinal  coil  unattached  behind.  The  trunk  in  most 
species  is  short  and  thick.  The  short  introvert  is  provided  with  hooks 
or  spines,  except  in  D.  penmanum  Collin.  The  Polian  vessel  (con- 
tractile tube)  is  provided  in  most  cases,  though  not  in  D.  blandtum 
Selenka  and  De  Man,  with  numerous  caeca.  These  species  inhabit 
tropical  seas. 

Oi  the  six  recorded  species  D.  pinnifoimm  Keferstein  has  four 
retractor  muscles,  the  others  have  two.  D.  pinmfoliym  Keferstein, 
as  well  as  D.  dhUaoeum  Orube,  is  foirnd  in  the  West  Indies  (St.  Thomas, 
Selenka);  D.  perwoiamim  Collin  off  the  Peruvian  coast;  D.  hJandum 
Selenka  and  De  Man,  D.  signifer  Selenka  and  De  Man,  and  D.spinifer 
Sluiter  in  the  western  part  of  the  Pacific  Ocean. 
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Selenka  (1883)  called  attention  to  the  fact  that  this  genus  includes 
species  which  would  naturally  be  included  within  the  genus  Phaseclo- 
soma,  but  which  may  be  conveniently  s^regated  until  our  knowledge 
of  the  aflSnities  of  the  various  species  of  this  larger  genus  is  more 
complete. 

BBUDROSTOlfA  ALUTACBUM  Orobe. 

Station  2280,  off  Cape  Hatteras,  lat.  36^  21'  N.;  long.  76^  25'  30  ' 
W.;  16  fathoms,  gray  sand  and  broken  shells. 

Cedar  Keys,  Florida,  on  coral,  1  fathom. 

Dry  Tortugas,  Florida. 

Key  West,  Florida. 

Body  pear-shaped  (fig.  12  and  pi.  50,  fig.  9),  with  the  greatest  width 
near  the  posterior  end,  which  terminates  in  a  papilla-like  elevation. 
Introvert  cylindrical;  the 
anterior  half  is  smooth, 
behind  which  there  is 
a  wide  (2  mm.)  band 
of  prominent,  recurved 
hooks.  The  cuticular  cov- 
ering the  base  of  the 
introvert  is  divided  into 
rectangular  blocks.  The 
surface  of  the  trunk  is 
marked  with  fine  trans- 
verse furrows,  visible  only 
with  a  lens,  separating 
narrow  ridges  of  cuticula 
which  show  minute  pits. 
The  body  is  browniah- 
flesh-color,  the  cuticula 
being  suffused  with  white, 
80  that  the  general  effect 
in  alcoholic  specimens  is 
grayish-brown. 

'Hie  niunerous  tentacles 
are  grouped  in  six  tree-shaped  bunches,  long,  slender,  and  grooved 
upon  their  oral  surfaces.  The  color  of  the  tentacles,  like  the  rest  of 
the  introvert,  is  light  yellowish-brown,  but  individual  tentacles  are 
flecked  with  spots  of  dark  brown  pigment  upon  the  oral  surface,  gen- 
erally both  in  the  middle  and  near  the  tip. 

The  longitudinal  muscles  of  the  body  wall  form  a  continuous  layer; 
the  circular  muscles  are  divided  into  distinct  bundles,  which  anasto- 
mose.   The  breaks  between  these  bundles  of  circular  muscle  fibers 
give  rise  to  transverse  furrows  upon  the  surface  of  the  body. 
68077'*— Proc.N.M.vol.44— 13 ZJ 


Fig.  12.— DEXDBOSrOMA  ALUriLCEUM.    X  8|.    on,  ANUB. 
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The  two  large,  ventral  retractors  (fig.  13)  have  their  origin  in  wide 
attachments  at  the  posterior  end  of  the  middle  third  of  the  length  of 
the  trunk.  The  pair  of  nephridia  are  very  long,  and  attached  to  the 
body  wall  slightly  behind  the  anus.  The  esophagus  is  slender,  and  the 
large  coil  of  the  intestine  nearly  fills  the  posterior  part  of  the  cavity 
of  the  trunk.  A  spindle  muscle  is  inserted  in  the  body  wall  immedi- 
ately behind  the  anus,  and  muscle  strands  run  from  the  intestinal  coil 
to  each  side  of  the  wall  of  the  body  slightly  in  front  of  the  origin  of  the 
retractor  muscles. .  The  esophagus  bears  upon  the  dorsal  surface  at  its 
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FlO.  13.~I>lB8BCnOH  OF  DXNDBO0TOMA  ALUTAGEUX.     X  10|.     an,  AHUS;  lUph,  HlPBBZDIUlf ;  fb.  Pol, 

FOUAK  TUB17LS. 

posterior  end  an  enlargement  of  the  Polian  canal  in  the  form  of  a  small 
sac  (fig.  13),  from  which  a  bunch  of  fine  blind  tubes  run  backward  into 
the  intestinal  coil,  and  isolated  tubes  extend  to  the  ventral  side  of  the 
body  wall.  These  tubes  when  stretched  become  straight,  but,  when 
the  tension  is  relaxed,  they  take  the  form  of  a  fine  spiral.  Varicosities 
occur  at  intervals  in  the  larger  tubules.  Two  faintly  pigmented  eye 
spots  are  visible  in  one  of  the  larger  specimens.  The  cerebral  ganglion 
as  seen  from  above  with  a  low  power  has  nearly  a  circular  contour;  a 
prominent,  crescentic  cerebral  organ  extends  in  front  of  it.  No 
nudial  organ  was  observed. 
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Genus  PHYSCOSOMA  Selenka,  1807. 

Phymosomum  Quatrefaoes,  1865. 

Pkymodoma  Selenka,  Bthiow,  and  De  Man,  1883. 

Longitudinal  muscle  layer  of  the  body  wall  in  most  species  discon- 
tinuous (continuous  in  Ph.  capUaium,  new  species).  Tentacles  in  a 
single  row,  not  encircling  the  mouth,  but  situated  dorsal  to  it  along  a 
orescent  opening  dorsad.  Body  covered  ¥dth  papillae.  Hooks, 
arranged  in  rings,  usually  present  (not  in  Ph.  a/ntiUarum  Grube  and 
Orsted).  Usually  four  retractors,  the  dorsal  and  ventral  of  each 
side  tending  to  fuse.  Contractile  tube  in  most  species  without  csBca 
(not  in  Ph.  antiUarum  Grube  and  Orsted).  Eye-spots  generally 
occur  (not  in  Ph,  capitaium), 

PHTSCOSOMA  VAIUAITS  (Kalaritelii). 

PhoBcolotoma  varians  Keferstein,  1865. 
PhoBcolotoma  perlucem  Baird,  1868. 

This  species  (pi.  62,  fig.  18)  is  abundant  at  Key  West  and  at  the  Dry 
Tortugas,  Florida,  and  is  also  found  at  other  points  off  the  southern 
coast  of  that  State,  as  at  Cape  Florida  and  Key  Vaccas.  It  is  abun- 
dant among  the  West  Indies  (Eeferstein,  1866;  Selenka,  1883),  at  the 
Bahamas  (Shipley,  1890),  Bermudas  (specimens  collected  for  me 
through  the  kindness  of  Prof.  E.  L.  Mark),  and  occurs  also  at  Ascen- 
sion Island  in  the  South  Atlantic  (W.  H.  Brown,  Eclipse  Expedition 
to  West  Africa,  1889). 

The  following  is  a  translation  of  Keferstein's  description  as  given 
by  Selenka  (1883): 

Trunk  three  to  four  times  as  long  as  thick,  introvert  as  long  as  or 
longer  than  the  trunk.  Stdn  yellowish,  thin,  somewhat  iridescent, 
with  many  scattered,  large,  dome-ehaped,  rounded  papillsB,  which  are 
darkly  pigmented  on  the  dorsal  side  of  the  animal  (a  dark  ring  with 
a  light  center)  and  are  often  grouped  together  there  into  spots,  giv- 
ing a  marbleized  appearance.  The  diameter  of  the  papillsB  is  0.20- 
0.22  mm.  The  posterior  half  of  the  introvert  resembles  the  trunk  in 
appearance,  and  the  anus  is  not  conspicuous;  the  anterior  half,  on 
the  other  hand,  bears  only  small  papillae,  appears  according|ly  rather 
smooth,  and  is  often  p^mented  with  brown,  usually  transverse,  bands. 
It  carries  numerous  closely-set  rows  of  hooks  of  very  variable  number 
(12-90),  which,  accordingly,  in  many  cases  cover  only  the  most  an- 
terior part,  but  often  the  whole  anterior  half,  of  the  introvert.  The 
hooks  are  very  characteristic,  broadly  leaf-shaped^  with  the  upper 
point  bent  to  a  right  angle,  and  with  large,  rounded^  accessory  pro- 
jections on  the  inner  edge.  Between  the  rows  of  hooks  are  hook- 
papiUffi  rather  regularly  arranged.  On  the  anterior  part  of  the  intro- 
yert,  immediately  behind  the  tentacles,  is  an  entirely  smooth  zone. 

Digitized  by  VjOOQiC 


420  PB0CBBDIN08  OF  THE  NATIONAL  MUSEUM.  tol.44. 

The  20-28  short  tentacles,  standing  in  two  lateral  rows,  do  not  encircle 
the  mouth,  but  are  situated  on  the  dorsal  side  of  it,  encircled  by  a 
low  collar  of  integument  opening  dorsally. 

The  musculature  is  strong;  the  longitudinal  muscle  layer  is  spUi 
into  about  30  (26-32)  anastomosing  bands,  and  the  circular  muscle 
layer  also  tends  to  form  bands.  Four  strong  retractors,  of  which  the 
ventral  are  attached  in  the  posterior,  the  dorsal  in  the  anterior  part  of 
the  middle  third  of  the  trunk;  and  those  of  the  same  side  are  united 
only  in  the  anterior  part  of  the  introvert.  Two  large  eye-spots.  In- 
testinal coil  with  few  whorls,  with  a  complete  columellar  muscle  and 
a  single  fastener  ventral  to  the  esophagus  and  the  first  whorl.  Rectum 
of  medium  length.  Contractile  tube  simple,  only  0.24  mm.  thick. 
Nephridia  very  long,  fastened  by  a  mesentery  along  the  anterior 
third.  Eggs  (0.12  mm.)  with  a  thin  yolk  membrane  pierced  with 
fine  pore  canals.    Trunk  35  mm.,  introvert  42  mm. 

The  structure  of  this  very  variable  species  has  been  well  described 
by  Shipley  (1890). 

PHT8C080MA  AIITQXARUM  (Orabe  and  6ntod). 

PhoicoloBoma /u$cum  Kefbrstein,  1862. 
PhoBcoloBoma  nigriceps  Baird,  1868. 

Key  West,  Florida,  cavities  in  rocks  between  tides  (Henry  Hemp- 
hill, 1885).    Five  specimens. 

This  q>ecies  has  been  found  among  the  West  Indies  at  Muriel^ 
Cuba  (U.  S.  Nat.  Mus.,  Palmer  and  Riley),  St.  Croix  (Grube  and 
Orsted),  St.  Thomas  (Keferstein),  Barbados  (Stuttgart  Museum, 
Selenka;  U.  S.  Nat.  Mus.,  Worthing,  Barbados,  on  reef,  (H.  M. 
Lefroy)  and  Jamaica  (Baird) ;  off  the  adjacent  mainland  of  Colombia, 
Sabanilla,  and  Venezuela  (U.  S.  Nat.  Mus.,  Albatross,  1884),  at  Puerto 
Cabello  (Grube),  and  Pemambuco  and  Goyanna,  Brazil  (U.  S.  Nat. 
Mus.,  A.  W.  Greeley).  In  the  Pacific,  it  has  been  foifnd  on  the  coast 
of  Costa  Rica  at  Puntarenas  (Grube  and  Orsted)  and  on  the  coast  of 
Chile  (Baird). 

The  foUowing  description  is  based  largely  on  Eeferstein's  account, 
as  given  by  Selenka  (1883),  which  agrees  closely  with  the  facts  as  I 
have  found  them: 

Distinctive  features. — ^Introvert  one-half  to  one-third  the  length  of 
the  trunk  (pi.  62,  fig.  20),  which  in  a  partially  contracted  specimen  is 
fotir  or  five  times  as  long  as  thick  (pi.  62,  fig.  19).  The  thick  skin  is 
everywhere  covered  with  prominent,  flat,  dark-brown  papillae  be- 
tween which  the  whitish  or  yellowish  skin  appears.  Papillse  at  tiie 
posterior  end  of  the  trunk  and  especially  at  the  base  of  the  introvert 
are  large,  rough,  and  dark-colored,  forming  at  the  anterior  extremity 
black  plates  separated  only  by  narrow  fissures.  On  the  introvert 
the  papillao  are  further  separated  and  are  conical  with  a  sharp  apex. 
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In  the  front  part  of  the  introvert  a  smooth  zone  is  sharply  marked 
off;  and  a  small,  upright  collar,  split  dorsally,  lies  at  the  base  of  the 
numerous  (50-80)  long,  thread-shaped  tentacles,  which  are  often 
transversely  striped  with  alternating  rings  of  brown  and  white. 
The  longitudinal  muscle  layer  consists  of  separate,  frequently  anas- 
tomosing bands  (30  in  the  middle  of  the  trunk,  20  in  iJie  front,  but 
subject  to  much  variation).  Four  retractor  muscles  arise  near  one 
another  in  the  second  third  of  the  trunk,  but  immediately  unite  on 
each  side  to  form  a  single,  lateral  muscle.  Brain  with  distinct  eye 
spots.  Intestinal  coil  of  few  (about  20)  whorls.  Rectum  long. 
A  columellar  muscle  fastens  the  intestine  in  front  of  the  anus  and  at 
the  posterior  end  of  the  trunk.  The  contractile  vessel  on  the  esopha- 
gus and  on  the  first  intestinal  coil  has  many  finger-shaped  diverticula 
terminating  in  tubular  c»ca.  Nephridia  very  long  (over  one-half 
the  length  of  the  trunk)  and  attached  along  almost  the  whole  length 
to  the  body  wall  by  a  fold  of  peritoneum. 

One  of  the  specimens  from  Key  West  is  unusually  large,  the  trunk 
being  47  mm.  in  length.  The  usual  length  of  the  trunk  is  about 
30  mm.;  introvert  18  mm. 

PHTSCOSOMA  CAPrrATUM,  ntw  tpodM. 

Station  2231,  lat.  38^  29'  N.;  long.  73°  09'  W.,  east  of  Cape  May; 
966  fathoms,  gray  ooze;  temperature  at  bottom,  36.8°  F. 

Station  2103,  lat.  38°  47'  20"  N.;  long.  72°  37'  W.,  east  of  C!ape 
May;  1,091  fathoms,  Qlobigerina  ooze;  temperature  at  bottom,  39°  F. 

Station  2685,  lat.  39°  35'  N.;  long.  71°  02'  30"  W.,  south  of  Mar- 
thas  Vineyard;  1,137  fathoms,  green  mud  with  white  specks;  tem- 
perature at  bottom,  37.9°  F. 

Station  2029,  lat.  89°  42'  N.;  long.  70°  47'  W.;  south  of  Marthas 
Vineyard;  1,168  fathoms,  gray  mud;  temperature  at  bottom,  38i°  F. 

Typ^.— Cat.  No.  4067,  U.S.N.M. 

Station  2093,  lat.  39°  42'  50"  N.;  long.  71°  01'  20"  W.,  south  of 
Marthas  Vineyard;  1,000  fathoms,  foraminifera,  sand  and  mud;  tem- 
perature at  bottom,  39°  F. 

Station  2192,  lat.  39°  46'  30"  N.;  long.  70°  14'  46"  W.,  south  of 
Marthas  Vineyard;  1,060  fathoms,  gray  ooze;  temperature  at  bot- 
tom, 38.6°  F. 

Station  2572,  lat.  40°  29'  N. ;  long.  66°  04'  W.,  southeast  of  Gteorges 
Bank;  1,769  fathoms,  gray  ooze;  temperature  at  bottom,  37.8°  F. 

Station  2531,  lat.  40°  42'  N. ;  long.  66°  33'  W. ;  southeast  of  Gteorges 
Bank;  852  fathoms,  gray  mud;  temperature  at  bottom,  38.4°  F. 

Station  2530,  lat.  40°  52'  30"  N.;  long.  66°  24'  W.,  southeast  of 
Gtoorges  Bank;  956  fathoms,  gray  ooze;  temperature  at  bottom, 
38.4°  F. 
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Station.2528,  lat.  41^  47'  N.;  long.  65°  37'  30"  W.,  east  of  Georges 
Bank,  677  fathoms,  brown  sand;  temperattire  at  bottom,  38.7^  F. 

Station  2072,  lat.  41°  63  N.;  long.  66°  35'  W.,  south  of  Cape  Sable, 
east  of  Proyincetown,  Massachusetts;  858  fathoms,  gray  mud;  tem- 
perature at  bottom,  39°  F. 

The  range  of  this  species  extends  from  the  latitude  of  Cape  Cod 
(station  2072)  southward  as  far,  at  least,  as  that  of  Cape  May  (station 
2231).  It  is  foxmd  at  depths  varying  from  677  to  1,769  fathoms. 
No  other  species  of  this  genus,  with  the  exception  of  ,Ph.  hvinii 
Eoren  and  Danielssen,  has  been  foxmd  as  far  north,  the  most  of  the 
species  being  inhabitants  of  tropical  or  subtropical  waters.  The  tem- 
perature of  the  water  from  which  the  specimens  were  taken  in  sum- 
mer and  autumn  was  36°-39°  F. 

This  species  differs  from  others  of  this  genus  in  that  the  longitudinal 
muscle  layer  is  entirely  continuous,  the  almost  universal  condition 
in  Phaacoloaoma.  The  eggs  are  spherical,  as  in  Phaacolosoma,  and 
there  are  no  eye-spots  visible  upon  the  surface  of  the  cerebral  ganglion; 
whereas  in  most  species  of  Physcosoma  the  eggs  are  said  to  be  ellip- 
tical and  flattened,  and  eye-spots  are  present.  The  peculiar  arrange- 
ment of  the  tentacles,  however,  dorsal  to  the  mouth  in  a  crescent 
opening  dorsad  (pi.  51,  fig.  15),  places  this  species  in  the  genus  Phy^ 
eo8ama. 

Diatindive  featwres. — ^Trunk  ovate  with  thick,  rough,  dark-brown 
integument,  thickly  studded  at  the  posterior  end  with  broad,  yellow- 
ish-brown and  hence  conspicuous  papill»,  which  elsewhere  are  thinly 
scattered  over  the  trunk  (pi.  61,  fig.  16;  pi.  62,  fig.  21). 

Introvert  cylindrical,  shorter  than  the  trunk,  which  it  resembles 
in  the  color  and  texture  of  the  skin,  except  in  the  anterior  fourth, 
which  is  sharply  contrasted  with  the  rest  by  having  a  light  orange 
color  and  thin  waUs,  forming  an  oval  ''head  "  (pi.  62,  fig.  21).  'Hie 
main  part  of  the  introvert  is  covered  with  light  yellowish-brown  papil- 
lae, which  are  about  twice  as  large  at  the  proximal  as  at  the  distal  end 
of  this  r^on.  PapillsB  of  smaller  size  extend  over  the  base  of  the 
orange-colored  '*head,"  aroimd  which  about  35  rows  of  minute  hooks 
(pi.  61,  fig.  16)  extend.  There  are  14  tentacles,  arranged  in  the  char- 
acteristic fashion  of  Physcosoma,  dorsal  to  the  mouth  in  a  crescentic 
row  opening  dorsad  (pi.  61,  fig.  15).  A  collar  consisting  of  an  annu- 
lar fold  of  integument  surroxmds  the  anterior  part  of  the  ''head," 
immediately  behind  the  mouth  and  tentacles. 

There  are  four  short  retractor  muscles  of  which  the  ventral,  which 
are  much  the  larger,  are  attached  near  the  posterior  end  of  the 
trunk;  the  slender,  dorsal  pair  are  attached  slightly  in  front  of  the 
others,  and  unite  together  posterior  to  their  \mion  with  the  ventral 
pair.  There  are  no  eye-spots.  The  eggs  are  spherical,  small,  and 
transparent,  covered  with  a  yolk  membrane  pierced  with  distiDOt 
porecanab. 
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The  size  of  the  larger  specimens,  extended,  is:  trunk  16  mm.  long 
and  7  mm.  thick;  introvert  12  mm.  long  and  1.5  mm.  thick.  Still 
larger  specimens  have  a  trunk  17  mm.  long  and  9  mm.  thick,  and 

19  mm.  by  7  mm. 

The  integument  of  the  posterior  end  of  the  trunk  in  some  specimens 
is  so  thick  as  to  suggest  a  shield  like  that  of  Aapviosiphon,  but  this 
is  not  a  constant  characteristic. 

The  papillsB  are  generally  low,  flat  domes,  capped  by  a  central 
rounded  protuberance. 

The  nerve  cord  is  prominent,  and  is  held  to  the  ventral  wall  of 
the  introvert  by  a 
mesentery;  the 
lateral  nerves  are 
inconspicuotis.  A 
long  esophagus(fig. 
4)  joins  an  intes- 
tinal coil  of  about 

20  whorls  held  by 
a  prominent  spin- 
dle  muscle  at- 
tached posteriorly 
to  the  tip  of  the 
body  wall.  A 
muscle  strand  ex- 
tends from  the 
middle  of  the 
esophagus  for- 
ward to  the  junc- 
tion of  the  two 
ventral  retractors, 
in  front  of  which 
the  anterior  part 
of  the  esophagus  is 
fastened  to  the  re- 
tractors by  a  fold 
of  peritoneum.  A 
short,  simple  Polian  tube  or  contractile  vessel  lies  over  the  united 
portion  of  the  pair  of  dorsal  retractors. 

The  nephridia  (fig.  14)  are  attached  to  the  body  wall  nearly  opposite 
the  anus.    They  are  of  medium  length. 

This  species  varies  much  in  regard  to  the  position  of  the  points  of 
attachment  of  the  retractor  muscles  to  the  body  wall.  Thus  in  one 
specimen  both  pairs  were  attached  near  together  near  the  middle  of 
the  trunk.  In  a  small,  young  specimen  the  ventraj  retractors  have 
the  usual  attachment  near  the  posterior  end  of  the  body,  whereas 


Fio.  14.— DnsKcnoH  or  Phtbooooma  cafratuic.    x  4.  90, 
DUCTiTS  oboan;  m.  rtr,  d,  dob8AL  bbteactob  kusclb:  m.  tp, 
BnNDUB  xitsclb;  nepk,  mBrmuDiuM;  a.  manuom. 
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the  slender  dorsal  muscles  are  joined  to  the  body  wall  much  further 
forward  than  in  the  individual  which  I  have  figured  (fig.  14),  and 
imdemeath  the  nephridia.  In  general,  in  the  few  spedmena  which  I 
have  dissected,  the  position  of  the  attachment  of  the  dorsal  retractors 
varies  from  about  the  posterior  end  of  the  first  third  of  the  trunk 
backward  to  the  posterior  end  of  the  third  quarter. 

The  resemblance  of  this  species  to  Phaseoloaoma  has  been  noted 
above.  Lake  Phaseolosoma  seutigera  Roule  and  Ph.  approximatam 
Roule  which  it  resembles  closely  in  its  proportions,  its  musculature 
and  other  respects,  it  suggests  also  the  genus  AapuUmphon,  though 
to  a  less  extent  than  the  former  of  the  two  species  mentioned.  A 
posterior  shield  is  distinctly  suggested  in  some  specimens  by  the  thick- 
ening of  the  int^ument  of  the  posterior  end  of  the  trunk  and,  to  a  less 
extent,  at  the  anterior  extremity. 

It  seems  not  impossible  that  some  of  the  deep-sea  sipimculids 
described  by  Roule  (1007)  as  species  of  PJuiseolosoma  belong  rather 
in  Physcosoma,  a  genus  which  Roule  apparently  does  not  recognize 
as  including  several  species  originally  described  as  PJutseolowma 
(as,  for  instance.  Ph.  agassizii  Eeferstein,  Ph.  varians  Eeferstein). 
Thus  Roule's  Phaaeolosoma  vulgare  de  BlainviUe  var.  muUipapiUosa, 
so  far  as  one  can  judge  by  his  figure  (fig.  89)  and  very  brief  description 
in  which  he  compares  this  form  to  Phaaeolosoma  (^=Physcosoma) 
agassizii  Keferstein,  apparently  resembles  Physcosoma.  No  state- 
ment is  made  as  to  whether  its  longitudinal  muscle  layer  is  con- 
tinuous, as  in  Phaaeolosoma  vutgare,  or  discontinuous  as  in  Physcosoma 
agassizii.  Superficially,  and  as  regards  its  retractor  muscles,  it 
resembles  Physcosoma  eapitahim.  The  one  individual  of  this 
^'variety  muUipapiUosa"  came  from  Mogador,  West  Coast  of  Africa, 
and  a  depth  of  1,050  meters.  The  incomplete  crown  of  tentacles  in 
Phaseolosoma  approximatum  Roule,  suggests  that  possibly  this  also 
is  a  species  of  Physcosoma. 

Genus  ASPIDOSIPHON  Grube. 

Individuals  of  this  genus  have  a  distinct  shield  in  front  of  the  anus 
and  one  at  the  posterior  extremity  of  the  body.  The  introvert  is 
much  slenderer  than  the  tnmk,  with  which  it  is  connected  ventral 
to  the  anal  shield.  Rings  of  hooks  are  foimd  in  most  species  upon 
the  introvert.  The  longitudinal  muscle  layer  is  either  continuous  or 
discontinuous.  Only  the  ventral  retractors  are  present,  and  they  are 
fused  more  or  less  completely. 

Most  of  the  species  of  Aspidosiphon  that  have  been  described 
inhabit  the  Pacific  and  Indian  Oceans.  In  the  Atlantic,  A.  armatus 
Eoren  and  Danielssen  and  A.  mirahUis  Th6el  occur  off  the  coast  of 
Norway  and  Sweden,  A.  mHUeri  Diesing  is  found  with  A.  venajyulum 
Selenka  and  Btdow  off  the  west  coast  of  Africa  (Fischer,  1894),  and 
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in  the  Bay  of  Biscay  and  the  Azores  (Sluiter,  1900),  and  A.  specu^ 
latoT  has  been  taken  at  St.  Vincent  (Cape  Verde  Islands).  A.  truncor 
tus  Keferstein,  which  occurs  both  at  Panama  (Keferstein,  1866)  and 
Mauritius  (Selenka,  1883),  is  also  likely  to  be  found  in  the  Atlantic. 

ASPn>OSIPHON  PARVX7LTJS,  new  ipectos. 

Station  2280,  oflf  Cape  Hatteras,  lat.  36°  21'  N.;  long.  75°  21'  30" 
W.;  16  fathoms,  gray  mud  and  broken  shells.  Two  specimens. 
WithPhascohaoma  verriUii  Oeropld  and  Dendro9tama  ahUacewn  Grube. 

Type.— C^t.  No.  15118,  U.S.N.M. 

The  larger  of  the  two  specimens  noted  above  measures:  trunk 
4  mm.,  introvert  2.5  mm.  The  smaller:  tnmk  3  mm.,  introvert 
1.5  mm.  The  introvert  of  both  specimens  is  partially  retracted, 
though  that  of  the  larger  specimen  is  almost  completely  extended. 

The  most  distinctive  features  are:  the  diminutive  size;  introvert 
shorter  than  the  trunk 
(pl.61,fig.  17)  and  beset 
with  numerous,  minute, 
slender  hooks;  anterior 
shield  irregularly  cov- 
ered with  prominent 
spines;  posterior  shield 
divided  by  radial  fur- 
rows into  rounded  or 
squarish  plates;  the  lon- 
gitudinal muscle  layer 
continuous. 

The  trunk  is  short  and 
thick,  the  thickness  be- 
ing about  one-half  the 
length  in  a  slightly  con- 
tracted specimen.    The 


m.rtr. 


Fio.  16.— DuncnoN  or  AspmoaiPHON  pabvulxts.    x  I7i. 
an,  anus;  m,rtT,  bbtbactob  mi^clb. 


color  is  light  yellowish-  or  grayish-brown;  the  anterior  and  posterior 
shields,  which  are  prominently  marked  off,  are  deep  yellowish-brown. 
The  anterior  shield  is  covered  with  prominent  spines,  of  which  those 
along  the  margin  are  sharply  conical,  those  in  the  center  flat.  The 
posterior  shield  is  divided  by  radial  and  circular  furrows  into  squarish  or 
rounded,  partially  separate  plates,  and  at  its  center  is  a  knob-shaped 
elevation.  The  entire  shield  is  covered  with  a  minutely  granular 
embossing,  visible  with  a  magnification  of  17  diameters  (pi.  61,  fig.  17). 
The  tnmk  is  smooth,  but  is  covered  with  flat  epidermal  organs 
with  a  circular  outline  and  a  central  depression.  They  are  visible 
with  a  hand  lens  only  on  the  posterior  part  of  the  tnmk  in  front  of 
the  posterior  shield,  where  they  are  largest.  They  gradually  dimiTiish 
in  size  from  that  region  forward,  and  are  visible  on  the  anterior  half 
of  the  trunk  only  with  a  magnification  of  60  diameters  or  more.    The 
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surface  of  the  trunk  in  the  larger  specimen  is  blocked  off  into  rectan- 
gular elevations  by  the  contractions  of  the  underlying  muscles. 

The  introvert,  which  is  shorter  than  the  trunk,  is  cylindrical, 
and  covered  with  exceedingly  minute,  slender,  recurved  hooks,  which 
can  not  be  seen  easily  with  a  magnification  of  less  than  60  diameters. 

The  posterior  end  of  the  retractor  muscle  (fig.  15)  is  divided,  and 
the  two  roots  (representing  the  right  and  left  ventral  retractors)  are 
inserted  on  each  side  of  the  posterior  shield.  A  muscle  strand  extends 
to  the  body  wall  from  the  retractor  inmiediately  in  front  of  the  angle 
between  the  diverging  roots.  The  longitudind  muscles  of  the  body 
wall  form  a  continuous  layer.  The  long,  slender  nephridia  are 
attached  by  a  fold  of  peritoneum  to  the  body  wall.  The  intestine 
makes  a  coil  of  about  10  wide  turns,  and  is  supported  by  a  very  strong 
spindle  muscle.  The  ventral  nerve  cord  projects  prominently  into 
tie  body  cavity. 

This  form  somewhat  resembles  A.  miroMlia  Th6el  of  the  west  coast 
of  Norway  and  Sweden,  but,  aside  from  size,  it  differs  from  it  in  the 
smoothness  of  the  tnmk,  the  presence  of  prominent  spines  on  the 
anterior  shield,  the  attachment  of  the  nephridia  by  folds  of  perito- 
neum, and  other  less  marked  features. 

ASPmOSEPHON  SPBCIOSUS,  ntw  ■pectoi. 

Key  West,  Florida,  shore  (?).    One  specimen. 

Typ^.— Cat.  No.  16320,  U.S.N.M. 

Station  2336,  off  Havana,  lat.  23°  10'  48"  N.;  long.  82°  18'  62"  W.; 
157  fathoms,  coral  bottom.    One  specimen. 

Station  2758,  east  of  Brazil,  lat.  6°  59'  30"  S.;  long.  34°  47'  W.; 
20  fathoms,  broken  shells;  temperature  at  surface  and  bottom,  79°  F. 
One  specimen. 

Distinctive  features. — ^Introvert  nearly  or  quite  as  long  as  the 
trunk  (pi.  62,  fig.  22).  About  110  rows  of  fine,  single-pointed  hooks 
(fig.  16)  on  the  first  fifth  of  the  introvert.  Introvert  and  middle 
of  the  trunk  smooth.  Ends  of  the  tnmk  covered  with  polygonal 
elevations.  Both  shields  furrowed  (pi.  62,  fig.  22).  Longitudinal 
muscle  layer  discontinuous.  *A  transverse  septum  stretches  across 
the  coBlom  in  front  of  the  anus  and  the  nephridia.  Ventral 
retractor  muscles  fused  into  one.    No  eye-spots. 

The  trunk  of  the  specimen  from  Key  West  is  40  mm.  in  length,  the 
introvert  38-40  mm.  in  length.  The  spines  on  the  posterior  part  of 
the  introvert  are  exceedingly  fine  and  the  introvert  is  smooth.  The 
anterior  and  posterior  ends  of  the  tru^k  are  covered  with  polygonal 
or  squarish  elevations  of  a  dark-brown  color  on  a  grayish  field.  The 
middle  portion  (nearly  one-half  the  length)  of  the  trunk  is  smooth 
and  of  a  yellowish-brown  color.  The  shields  are  dark  brown  and 
furrowed.  The  anterior  shield  is  oval,  with  its  long  axis  transverse, 
with  18  short  and  long  furrows  at  its  posterior  edge,  converging  as 
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they  run  forward  toward  the  base  of  the  introvert.  The  posterior 
shield  has  22-26  radial  furrows,  of  which  only  about  15  reach  the 
rounded  elevation  at  the  center.  The  edges  of  the  posterior  shield, 
by  the  contraction  of  the  circular  muscles  in  front  of  it,  sometimes 
project  above  the  general  surface  of  the  body,  so  that  the  radially 
ribbed,  circular  shield,  rising  like  a  flat  dome  from  the  cylindricsd 
trunk  in  a  contracted  specimen,  suggests  an  extremely  ornamental 
roof  of  a  Chinese  pagoda. 

The  longitudinal  muscle  layer  consists  of  about  46  flat,  plate-like 
bands,  which  anastomose  under  the  anal  shield  and  in  the  region  of 
the  nephridia.  The  single  retractor  muscle  formed  by  the  fusion 
of  the  two  ventral  retractors  is  attached  to  the  body  wall  by  two 
roots,  one  on  each  side  of  the  nerve  cord  at  a  considerable  distance 
(=  two-sevenths  the  length  of  the  trunk)  in  front  of  the  posterior 
shield. 

A  prominent  transverse  septum  stretches  across  the  coelom  imme- 
diately in  front  of  the  anus  and  the  openings  of  the  nephridia,  thus 
isolating  a  small  space  beneath  the  anterior  shield. 
The  nephridia  are  not  connected  with  it.  They  are 
each  attached  to  the  body  wall  by  a  short  fold  of  peri- 
toneum extending  along  about  one-fifth  or  one-fourth 
of  the  length  of  the  nephridium.  The  nephrostome 
is  a  prominent  fold  with  a  heart-shaped  contour  con- 
nected with  the  rest  of  the  nephridium  by  a  slender  rROM'iirTRo. 
neck.  The  ihtestinal  coil  of  many  whorls  is  held  to  ^^*  ®'  -^^• 
the  middle  of  the  posterior  shield  by  a  large  columel-  aoeus.  xaoo. 
lar  muscle.  There  is  a  large,  oval  diverticulum  upon  . 
the  rectum  near  the  anus.  The  rectum  is  held  by  a  longitudinal 
fold  of  peritoneum  containing  muscle  fibers. 

*This  species  resembles  A.  Jclumingeri  Selenka  and  BiUow  from  the 
Red  Sea. 

Genus  SIPUNCULUS  Linnaeus. 

This  genus  includes,  in  general,  large  sipunculids,  which  are  found 
in  all  seas  from  the  polar  to  the  equatorial  regions.  The  trunk  is 
without  papillse  and  the  introvert  without  hooks.  A  flat  tentacular 
fold  surrounds  the  mouth,  and  its  margins  in  some  species  are  drawn 
out  to  form  more  or  less  distinct  tentacles.  The  individual  tentacles 
contain  a  network  of  blood  vessels  and  not  three  longitudinal  pas- 
sages as  in  PJiascolosoma.  A  median-dorsal  unpaired  epithelial  tube 
opens  upon  the  surface  of  the  head  immediately  behind  the  tentacu- 
lar fold,  and  leads  backward  to  a  cerebral  sense  organ  anterior  and 
ventral  to  the  brain.  The  esophageal  connectives  do  not  surroimd 
the  attachments  of  the  retractor  muscles  to  the  head,  as  in  most 
sipimculids,  but  lie  behind  and  beneath  these  attachments.  There 
are  usually  two  contractile  tubes  of  the  vascular  system.    One  or 
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more  c»ca  are  found  on  the  rectum.  Eggs  spherical.  The  proto- 
troch  cells  of  the  embryo  form  an  embryonal  envelope,  which  is  cast 
off  with  the  vitellin  membrane  (S.  nudus). 

SIPUNCULUS  NUDUS  Llniuetis. 

This  cosmopolitan  species  occurs  in  the  Mediterranean  Sea,  on  the 
Atlantic  coast  of  Spain  and  of  France,  the  North  Sea,  Panama 
(Keferstein,  1866),  the  southern  coast  of  the  United  States,  and  also 
the  coast  of  Malacca  (Selenka,  1883)  and  Loyalty  Islands  (Shipley, 
1899). 

A  specimen  of  this  species  from  Key  West,  Florida,  and  others 
from  Beaufort,  North  Carolina,  resemble  closely  those  from  the 
English  Channel  (Roscoff,  Finist&re),  with  which  I  have  compared 
them.  Another  specimen  from  Key  West,  probably  of  this  species, 
shows  some  of  the  peculiarities  ascribed  to'S.  tUubans  Selenka  and 
BiUow.  That  is,  its  nephridia  are  attached  for  nearly  one-half  their 
length,  whereas  in  specimens  of  S.  nvdus  (from  Roscoff)  they  are 
attached  for  one-fourth  to  one-fifth  their  length  (as  in  the  other 
specimen  from  Key  West  that  I  have  examined),  and  are  described 
by  Selenk^  (1883)  as  free.  The  specimen  appears  to  be  pigmented 
also,  though  how  much  of  its  present  hue  may  be  due  to  discolora- 
tion through  desiccation  can  not  be  determined.  Otherwise  it  is  a 
typical  8.  nudua  with  31-32  longitudinal  muscle  bands,  ventral 
retractors  arising  from  longitudinal  muscles  2-6,  dorsal  retractors 
from  7-11.  A  specimen  from  Beaufort,  North  Carolina,  likewise  has 
its  nephridia  attached  for  two-fifths  of  their  length,  though  it  is  not 
different  otherwise  from  8.  nudua  from  the  English  Channel.  Inas- 
much as  the  length  of  the  nephridia  varies  enormously  in  the  living 
animal  according  to  conditions  of  expansion  or  contraction,  undue 
weight  has  probably  been  placed  upon  this  point  by  Selenka  in  tbn 
determination  of  species. 

SIPUNCULUS  TITUBANS  Setenka  and  Bfllow. 

Although  the  scope  of  this  paper  does  not  include  *the  description 
of  West  Indian  sipuncuUds  not  also  found  off  the  coast  of  the  United 
States,  it  may  be  well  to  call  attention  ta  certain  specimens  in  the 
National  Museum  from  this  region  which  are  probably  to  be  identi- 
fied as  8.  tUubans  Selenka  and  BOlow,  but  which  suggest  that  this 
species  may  be  only  a  local  variety  of  8.  nudua  with  no  very  con- 
stantly correlated  variations  from  the  widespread  form. 

Thus  a  specimen  from  Jamaica  has  the  nephridia  attached  through 
half  their  length  as  in  fif.  tUuhana,  but  has  30  longitudinal  muscle 
bands  as  in  fif.  nudua,  not  26  or  27  as  in  8.  titubana  ^;  specimens  from 
Trinidad  have  27-28  longitudinal  muscles,  an  intermediate  condition 

>  Betanka  and  BiUow's  origkial  description  of  8,  titubatu  says  26;  Ftscber's  96  or  27  In  lrant,32  behind. 


Digitized  by  VjOOQiC 


Na  1969.    81PUNCULIDS  OF  EASTERN  NORTH  AMERICA-^GEROULD,  429 

between  S.  nvdus  and  S.  iihjibans,  and  free  nephridia  as  in  S.  nvdus. 
In  all  these  specimens  the  four  retractors  arise  in  the  same  zone, 
the  ventral  having  their  origin  from  longitudinal  muscles  2-4,  the 
dorsal  from  9-13,  (See  Selenka's  description:  3-6  ventral,  8-13  dor- 
sal. Fischer's,  1894:  3-5  ventral,  or  1-6  ventral,  and  9-12  dorsal 
or  8-13  dorsal.)  A  spindle  muscle  is  present  as  in  5.  midus.  Ne- 
phridia open  between  longitudinal  muscle  bands  4-6,  as  in  5.  rmdus 
and  S.  rolustus. 

These  specimens  are  impigmented  except  at  the  anterior  extremity 
of  the  trunk,  where  the  longitudinal  ridges  are  inconspicuously 
marked  for  10  mm.  or  less  with  longitudinal  rows  of  small  circular 
bluish-brown  spots  tending  to  become  confluent.  The  trunk  of  the 
specimen  from  Jamaica  is  66  mm.  long.  The  Trinidad  specimens 
measure:  Trunk  110  mm.,  introvert  (narrow  papiUated  part  only,  not 
the  whole  region  in  front  of  the  anus)  about  16  mm.  Another: 
Trunk  70  nun.,  introvert  10  mm. 

It  will  readily  be  seen  that  these  specimens  suggest  that  S.  tituhans 
is  a  variable  form  closely  resembling  S.  nvdus  and  S.  robuatus  Kefer- 
stein,  from  which,  in  some  cases  at  least,  it  can  hardly  be  distin- 
guished. 

8.  titubans  was  originally  described  by  Selenka  and  BtQow  (1883) 
from  a  specimen  from  Puntarenas  on  the  Pacific  coast  of  Costa  Rica. 
Specimens  in  the  Hamburg  Museum  described  by  Fischer  (1894)  are 
from  St.  Jose  di  Guatemala  (Pacific  coast  of  Guatemala)  and  Mada- 
gascar; and  a  variety  of  the  species  from  Accra,  West  Africa,  is  also 
described  by  Fischer.  According  to  Selenka  it  has  been  found  in  the 
Barbados  and  is  common  in  the  Pacific,  especially  at  Uwea  (Wallis 
Island),  Opalu  (Samoa),  Pelew  Islands,  Palaos,  Amboina,  Timor,  and 
Lyly  Islands. 

Sn^UNCULUS  PRIAPULOmBS  Koren  and  Danlelssen  var.  AMERICANA,  new  variety. 
Phallosoma  priaptUoide  (Lbvinsen),  1882  and  1883. 

Type.— CsLt.  No.  1379,  U.S.N.M.    From  station  No.  2709. 

Specimens  were  taken  from  the  following  localities  off  the  coast  of 
the  United  States: 

Station  2530,  southeast  of  Georges  Bank,  lat.  40"^  53'  30"  N.; 
long.  66°  24'  W.;  966  fathoms,  gray  ooze;  bottom  temperature, 
38.4°  F. 

Station  2709,  south  of  Georges  Bank,  lat.  40°  07'  N.;  long.  67°  64' 
W. ;  866  fathoms,  brown  mud. 

Station  2217,  lat.  39°  47'  20"  N.;  long.  69°  34'  15"  W.;  924 
fathoms,  gray  mud;  temperature  at  bottom,  38.1°  F. 

Station  2235,  off  Cape  May  and  Sandy  Hook,  lat.  39°  12'  N.;  long 
72°  03'  30"  W.;  707  fathoms,  green  mud;  temperatwe  at  bottom, 
38.8°  F. 
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Station  2018,  oflf  Cape  Charles,  Virginia,  lat.  37°  12'  22"  N.;  long. 
74''  20'  04''  W.;  788  fathoms,  blue  mud;  temperature  at  bottom, 
39°  F. 

Station  2731,  oflf  Cape  Charles,  Virginia,  lat.  36°  46'  N.;  long  74° 
28'  W.;  841  fathoms,  gray  ooze. 

Station  2677,  oflf  Charleston,  South  Carolina,  lat.  32°  39'  N.;  long. 
76°  60'  30"  W.;  478  fathoms,  green  mud;  bottom  temperature, 
39.3°  F. 

An  allusion  to  this  form  was  made  by  Verrill,  1886,  page  23,  in  his 
report  of  the  ATba^oas  explorations.  Among  the  undetermined 
species  of  Grephyrea  he  mentions  ''a  large  strongly  sulcated  species 
(fig.  192),  taken  in  709  to  1,069  fathoms,  which  is  often  3  to  6  inches 
long  and  nearly  an  inch  in  diameter." 

This  variety  of  S.  priapuloides  diflfers  only  in  minor  details  from 
the  form  that  occurs  oflf  the  coast  of  Norway  which  was  originally 
described  by  Koren  and  Danielssen  (1876  and  1877).  Their  descrip- 
tion has  been  amplified  and  corrected  at  certain  points  by  Th6el 
(1906),  who  has  furnished  excellent  figiu'es  (especiaUy  figs.  137, 138, 
160).  He  also  gives  good  reasons  for  regarding  S.  norvegicus  Koran 
and  Danielssen  as  an  immature  form  of  the  same  species.* 

Roule  (1907)  describes  a  specimen  of  S.  priapubides  from  off  Las 
Pilones  (No.  72  of  the  Tdliaman  expedition)  in  882  meters,  and  four 
taken  in  the  Bay  of  Biscay  (Golfe  de  Gascogne)  from  800  to  1,000 
meters.  Roule  (p.  96)  recognizes  that  this  species  is  probably  iden- 
tical with  S.  norvegicus f  but  employs  the  specific  name  ^^priapuiaides" 
because  the  diagnosis  of  the  latter  more  exactly  corresponds  with  his 
specimens,  and  is  a  descriptive  term  rather  than  an  inexact  geographi- 
cal designation.  Unf ortimately,  in  my  opinion,  however,  he  follows 
Levinsen  (1883)  in  making  a  separate  genus  **PJuillo8oma''  to  contain 
this  species  and  the  probably  identical  ^^  norvegicus  J  ^ 

Sluiter  (1900)  describes  8,  norvegicus  as  occurring  off  the  Azores 
in  1,386  meters. 

The  American  variety  was  taken  as  far  south  as  Charleston,  South 
Carolina  (station  2677),  where  it  was  found  at  a  depth  of  only  478 
fathoms,  and  its  range  extends  northward  at  least  as  far  as  latitude 
41°.  The  depth  at  which  it  was  taken  varies  from  478  to  966,  or, 
according  to  Verrill,  1,069  fathoms. 

The  chief  difference  between  the  American  and  the  Scandinavian 
forms  is  in  the  number  of  longitudinal  ridges  and  furrows  of  the 
trunk  and  of  the  longitudinal  muscle  bands,  which  Ue  beneath  the 
furrows  and  correspond  to  them  in  number.  The  Scandinavian 
form  is  said  to  have  24  longitudinal  muscles,  whereas  I  have  found 
22  in  most  specimens,  though  others  have  22  in  front  and  21  behind, 
others  23-22,  and  in  one  case  23-24.     Roule  (1907)  finds  in  the  speci- 

ns  from  the  Bay  of  Biscay  and  off  Las  Pilones  that  there  are  36-38 
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longitudinal  bands.  In  this  respect  his  specimens  agree  more  closely 
witJ^  S.  phdUoidea  Pallas  of  the  West  Indies. 

The  glans,  as  the  smooth  posterior  end  of  the  body  is  called,  is  not 
marked  off  from  the  rest  of  the  trunk  by  an  annular  prepuce-like 
fold;  and  Th6el  also  found,  as  his  excellent  figure  137  shows,  that  no 
fold  of  this  sort  occurs  in  several  of  the  specimens  from  off  the  coast 
of  Norway  that  he  examined,  hence  it  is  evidently  not  a  characteristic 
of  any  morphological  importance. 

The  dorsal  retractor  muscles  in  the  American  variety  spring  from 
a  single  muscle  band,  the  ventral  from  two,  and  not  in  each  case  from 
three  or  four  as  in  the  Scandinavian  form. 

Trunk  cylindrical.  As  shown  in  Thfiel's  excellent  figure  it  is  110 
nun.  long  and  16  thick;  in  the  contracted  specimens  from  station 
2709,  south  of  Georges  Bank,  it  is  75  mm.  long  and  20  mm.  thick. 
The  introvert  is  distinctly  marked  off  from  the  trunk,  and  is  of  much 
smaller  diameter.  It  is  about  one-fourth  as  long  as  the  trunk.  The 
crown  of  tentacles  consists  of  8-12  primary  lobes.  The  surface  of 
the  trunk,  except  at  the  posterior  extremity,  is  corrugated  with 
21-24  longitudinal  ridges  and  an  equal  number  of  furrows.  Under- 
lying each  furrow  and  giving  rise  to  it  is  a  longitudinal  muscle  band. 
Each  ridge  contains  a  longitudinal  canal,  which  communicates  with 
the  coelom  by  numerous  transverse  slits  in  the  layer  of  circular 
muscles  in  the  interstices  among  the  longitudinal  muscle  bands.  The 
posterior  extremity  of  the  trunk  is  smooth,  the  longitudinal  muscle 
fibers  there  forming  a  thin  continuous  layer  rather  than  separate 
muscle  bands. 

No  papillse  that  are  visible  to  the  naked  eye  are  f  oimd  on  the  trunk, 
though  very  minute,  dome-shaped  elevations  may  be  detected  with 
a  low  power  of  the  compound  microscope,  especially  at  the  posterior 
extremity.  The  introvert,  except  immediately  behind  the  tentacles, 
is  covered  with  prominent  papillae  in  the  shape  of  rounded  cones, 
usually  slightly  longer  than  thick,  and  recurved. 

The  anus  is  prominent,  and  lies  between  one-fifth  and  one-foiuth 
of  the  length  of  the  trunk  behind  the  anterior  end.  The  openings  of 
the  nephridia  lie  in  front  of  the  anus,  about  one-half  of  the  distance 
between  the  latter  and  the  anterior  end  of  the  trunk. 

The  four  retractor  muscles  all  arise  from  the  body  wall  at  about 
one-fourth  of  the  distance  behind  the  anterior  extremity  of  the  trunk, 
and  slightly  behind  the  anus.  The  origin  of  the  ventral  pair  is  slightly 
behind  that  of  the  dorsal.  Each  ventral  retractor  in  the  variety 
americana  is  attached  to  two  longitudinal  muscle  bands;  each  dorsal 
to  a  single  longitudinal  muscle  band. 

The  intestinal  coil  is  held  to  the  body  wall  by  numerous  muscle 
strands,  and  the  rectum  is  held  by  a  pair  of  strong  muscles,  the 
attachments  of  which  are  dose  beside  those  of  the  dorsal  retractors. 
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A  loose  racemose  gland  (?)  lies  upon  each  of  the  rectal  muscles.  A 
smooth-walled  sac-shaped  diyerticulum  of  the  rectum  is  situated  near 
its  junction  with  the  intestinal  coiL  A  slender  columellar  or  ''spin- 
dle" muscle  is  present. 

Genus  SIPHONOSOMA  Spengel,  new  genus. 

Through  the  kindness  of  Professor  Spengel  I  am  able  to  make  use 
of  this  hitherto  unpublished  ^  generic  term,  which  will  indude  not  only 
the  American  spedeacumanenac,  but  also  those  formerly  called  Sipun^ 
cuius  vastus,  arcassonensis,  bohclensis,  and  others.'  Professcn*  Spengel 
writes  that  Siphonosoma  is  characterized  by  its  int^^umental  canals, 
which  are  not  longitudinal  as  in  jS^.  nudus,  but  isolated  blind  sacs  of 
peculiar  form,  and  which  in  their  construction  and  arrangement  pre- 
sent highly  characteristic  differences ;  also  by  the  course  of  the  ventral 
nerve  cord,  which  is  closely  applied  to  the  skin  throug^ut  the  whole 
introvert,  and  in  its  most  anterior  part  is  attached  to  it  l^  a  short 
median  mesenteiy.  In  the  extreme  anterior  end  of  this  mesentery 
lies  a  fine  canal  opening  at  the  base  of  the  tentacles  that  runs  to  tfa^ 
anterior  end  of  the  nerve  cord,  within  the  substance  of  which  it  enters 
a  vesicle  that  appears  to  contain  a  concretion.  This  or^^  evidently 
represents  a  statocyst  provided  with  a  long  canaL  It  occurs  also  in 
Physcosama,  but  not  in  Phascolosoma,  so  far  as  investigated.  The 
ciliated  nuchal  organ  is  well  developed,  but  the  cerebral  tube  is  rep- 
resented only  by  a  shallow  pit.  ''Other  characters  are  the  existenoe 
of  a  thick  glandular  epithelium  in  the  wall  of  the  rectum,  the  mode  of 
attachment  of  the  alimentary  canal  not  by  numerous  threads,  but  by 
a  few  constant  'fixing  muscles'  as  described,  for  instance,  by  Selenka 
in  S.  cumanense,  the  semilunar  form  of  the  nephrostomes,  the 
arrangement  of  the  numerous  tentacles,  the  absence  of  triangular 
scale-like  papillae  in  the  anterior  part  of  the  introvert,  and  others.'' 

Type  species. — Siphonosoma  austraJe  (Keferstein). 

SEPHONOSOBCA  CtTl^AIIXIISB  (KaliiiMn)  tad  m.  VITRBA  (Setonka  tad  BfllMr). 

Phascoloioma  cumanerue  Kbferstein,  1866. 

Sipuneulut  cumarienna  Sblbnka,  Db  Man,  and  Bthx>w,  1883. 

In  the  U.  S.  National  Museum  there  are  eight  specimens  of  the  type 
form  from  Oyster  Bay,  Florida,  taken  among  "coon  oysters,"  and 
three  of  the  variety  vHrea  from  Key  West,  from  sand  along  shore. 

This  species  (pL60,fig.  14)^ originally  described  by  Keferstein  (1866) 
as  PJiascolosoma  cwnumense,  in  some  respects  is  an  intermediate 
type  between  that  genus  and  Sipunculus.  Its  slender,  separate  ten- 
tacles are  distinctly  like  those  of  Phascohsoma,  and  not  like  those  of 

1  ApreUxnlnaryMooimtortlUsiMiwgenitttiidorttoictetloni  to  BIpuntmJm  by  rtofcwur  Spcngd  wn 
reoeived  while  the  pceeent  paper  was  In  preei.   See  List  of  RwxEEircBs:  Speofsl  (1912). 
>  Comptote  list  of  the  spedes:  atutnle,  eumantnte,  vattum,  bokolenH,  tinit  Blalter  (not  PaUaa)»  i 
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Sipwncuhis.  On  the  other  hand,  its  mtegument  and  muscles  are 
more  like  those  of  Sipuncvlus,  though  as  pointed  out  to  me  by  Pro- 
fessor Spengel,  its  integumental  canals  are  isolated  blind  sacs  of 
peculiar  form,  not  longitudinal  vessels  as  in  Sipunculus  nvdus, 

8.  cumanense  is  remarkable  for  the  presence  of  transverse  folds  of 
peritoneum  that  cross  the  co&lom  at  regular  ixU^ervals  like  the  dissepi- 
ments of  an  annelid.  In  view  of  this  interesting  fact,  which  at  least 
suggests  metameric  segmentation,  and  its  somewhat  generalized 
structure  which  combines  characteristic  features  of  two  genera,  a 
Knowledge  of  its  embryology  is  much  to  be  desired.  Its  spherical 
eggs  are  exceedingly  transparent,  and  this  species  therefore  probably 
would  be  very  favorable  fpr  observations  upon  the  living  embryo. 
I  am  informed  by  Professor  Spengel  that  transverse  folds  of  perito- 
neum like  these  are  not  found  in  the  nearest  allies  of  this  species, 
namely,  Siphonosama  vastunif  arcasaonensej  and  loholense. 

The  trunk  is  slender  and  cylindrical;  the  introvert  about  one-fifth 
to  one-third  the  length  of  the  trunk.  The  largest  specimen  from 
Oyster  Bay  measures:  Trunk  19  cm.,  introvert  4.5  cm.  (well  ex- 
panded). The  specimens  are  of  grayish-brown  color,  and  the  body 
wall  is  more  or  less  translucent,  the  typical  form  (those  from  Oyster 
Bay)  being  S^ynapto-like  in  appearance,  whereas  those  from  Key 
West  identified  as  the  variety  vitrea  have  a  more  gelatinous,  trans- 
lucent appearance.  A  narrow  zone  upon  the  base  of  the  introvert 
IS  of  a  lighter  gray,  and  is  covered  with  epidermal  organs  of  two  sizes, 
the  larger  ones  being  placed  at  somewhat  regular  intervals,  with  the 
smaller  irregularly  interspersed.  The  larger  have  the  form  of  flat 
circular  or  elliptical  papiUn  with  a  pore  or  two  at  the  center.  The 
core  of  the  smaller  organs  rises  slightly  above  the  general  surface  as 
an  exceedingly  minute,  slender,  pointed  papilla.  The  latter  are 
probably  sensory,  the  former  glandular  or  both  glandular  and  sen- 
sory. Epidermal  organs  are  also  visible  with  a  lens  at  the  posterior 
extremity  of  the  body.  Elsewhere  they  are  extremely  minute;  20-21 
lon^tudinal  muscle  bands  are  distinctly  visible  through  the  body  wall, 
the  surface  of  which  is  corrugated  with  furrows  corresponding  to  the 
muscle  bands  and  with  intervening  parallel  ridges.  The  longitudinal 
muscle  bands  run  to  the  extreme  posterior  end  of  the  body.  The 
cuticula  of  the  introvert  upon  contraction  is  thrown  up  into  narrow 
plate-like  folds,  but  no  hooks  are  present.  There  are  numerous  long, 
slender  tentacles,  which  are  entirely  distinct  from  one  another  and  < 
have  the  usual  longitudinal  groove  along  the  oral  surface.  The 
nephridiopores  are  slightly  in  front  of  the  anus. 

The  four  short  retractors  arise  from  the  body  wall  in  neariy  the 

same  zone,  the  attachments  of  the  dorsal  in  some  specimens  being 

very  slightly  in  front  of  those  of.  tl^e  ventral.    The  two  ventral 

retractors  are  attached  to  the  second'  fiOad  third  longitudinal  muscle 
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bands,  the  dorsal  to  the  eighth  and  ninth,  or  to  the  eighth  alone. 
The  dorsal  retractor  of  each  side  is  united  to  the  ventral  in  front, 
and  the  esophagus  is  attached  by  a  peritoneal  membrane  to  the  dor- 
sal edge  of  this  united  muscle  for  a  distance  equal  to  about  half  the 
length  of  the  muscle.  The  two  lateral  muscles  thus  formed  by  the 
union  of  a  dorsal  and  a  ventral  of  each  side  are  quite  separate  from 
each  other,  though  they  tend  to  unite  in  front  where  each  is  attached 
to  the  esophagus.  This  species  resembles  Sipuncvlua,  rather  than 
Phascolosoma,  as  r^ards  the  position  of  the  esophageal  coimectiyes 
with  reference  to  the  retractor  muscles.  These  coimectives,  as  they 
run  dorsad  toward  the  supra-esophageal  ganglion,  are  siurounded  by 
the  outer  ends  of  the  retractors  as  in  8ip%nculu8f  instead  of  surroimd- 
ing  them  as  in  Phaacolosoma.  The  proximal  half  of  each  of  the  two 
long,  slender,  brown  nephridia  is  held  to  the  body  wall  by  a  fold  of 
peritoneimi.  Selenka  (1883)  and  Eeferstein  (1866),  however,  both 
describe  the  nephridia  as  short,  attached,  as  Selenka  found,  only  by 
the  anterior  half.  The  nephridiopore  lies  between  longitudinal  mus- 
cles 3  and  4.  The  dorsal  blood  vessel  (contractile  tube)  which 
extends  the  length  of  the  esophagus,  is  covered  with  long,  slender 
evaginations  which  give  it  a  tufted  appearance. 

The  long  intestinal  coil  consisting  of  12-50  turns  extends  back- 
ward to  the  posterior  end  of  the  ccdlom,  where  a  long  columellar  mus- 
cle holds  it  to  the  body  wall.  This  muscle  branches  radially  and 
repeatedly  near  its  posterior  end,  and  forms  a  tree-shaped  attachment 
to  the  body  wall.  The  intestinal  coil  is  held  in  position  along  its  entire 
course,  from  the  base  of  the  ventral  retractors  backward,  by  numerous 
transverse  sheets  of  peritoneum  arranged  at  regular  intervals  like 
the  dissepiments  of  an  annelid.  These  sheets  are  attached  laterally, 
but  not  dorsally,  to  the  body  wall  at  the  right  and  left  of  the  intes- 
tine, and  stretch  across  the  coelom  vertically.  They  are  not  attached, 
as  far  as  I  can  discover,  to  the  intestinal  coil.  Four  muscle  strands 
attach  the  rectum  to  the  body  wall,  namely,  (1)  the  anterior  end  of 
the  columellar  muscle,  which  is  attached  to  the  body  wall  in  front 
of  the  anus  and  extends  backward  through  the  entire  length  of  the 
intestinal  coil,  (2)  two  pairs  of  branches  of  the  columellar  muscle,  one 
pair  of  which  is  attached  to  the  body  wall  in  front  of  the  right-dorsal 
retractors,  the  other  immediately  behind  or  between  the  attach- 
ments of  the  ventral  pair  to  the  body  wall.  The  anal  end  of  the  rec- 
■  tum,  also,  in  the  variety  vitrea,  is  held  closely  to  the  body  wall  by 
numerous  folds  of  peritoneum  and  fine  fibers  extending  over  10  or  12 
longitudinal  muscle  bands.  A  prominent  caecum  is  situated  on  the 
left  side  of  the  posterior  end  (b^giiining)  of  the  rectmn. 

The  body  wall  in  the  small  specimens  from  Key  West  is  more  trans* 
lucent  than  in  the  larger  individuals  from  Oyster  Bay,  Florida,  so 
that  I  have  identified  the  former  as  of  the  variety  vitrea  Selenka 
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and  Billow.  The  length  of  the  trunk  m  the  largest  of  these  speci- 
mens is  about  85  mm.,  diameter  6  mm.;  the  length  of  the  smallest 
52  mm.,  with  an  introvert  of  12  mm.  The  trunk  of  another  is  58 
mm.  long.  It  is  probable  that  the  differences  between  the  two  *'  varie- 
ties" is  due  to  the  direct  action  of  surrounding  conditions  and  not 
to  inheritance. 
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EXPLANATION  OF  PLATES. 
Plate  58. 

Fio.  1.  PhtucoloBoma  marganiaceum  (Sars).    x  2. 

2.  Phatoolowma  cylindratum  Keferstein.    x  2. 

3.  PhcueoloBoma  procerum  Moebius.    Nat.  size. 

4.  PhascolosoTna  eremita  (Sars).    x  6. 

5.  Pkaaooloaoma  veniUU  Qerould.    x  2i. 

Plate  59. 

Fio.  6.  Phascolotoma  etncfum,  new  species,    x  13). 

7.  Pha9colo9oma  verrUlii  Gerould.    x  24}.    Drawn  from  a  live  young  specimen, 

showing  the  peculiar  characteristic  of  the  species  tmder  adverse  conditions 
of  partially  slou^ng  the  cuticula  at  the  extremity  of  the  introvert. 
Length  of  the  individual  expanded,  7-8  mm.;  and  5  mm.  in  ordinary 
contraction.  Color,  lig^t  brown ;  coel<Hnic  corpuscles  purple  by  transmitted 
li^t;  oc,,  pigmented  eye. 

8.  Dissection  of  Pha9eolo9oma  procerum  Moebius.    x  2.    go,  reproductive  oigans; 

neph.,  nephridium;  n.  i;.,  ventral  nerve  cord;  oe.,  esophagus;  tb,,  Pol,, 
Polian  tube. 

9.  DendrotUnna  cduiaceum  Grube.    x  3. 

Plate  60. 

Fio.  10.  Tube  inhabited  by  PhaacoKon  gtrombi  (Montagu),     x  2.     From  station 
210,  off  Cape  Ann. 

11.  Papilla  from  base  of  introvert  of  Phaacolion  strombi.    x  385. 

12.  Head  and  tentacles  of  PAoscoIion  «ef077iM.    x  30}. 

13.  Surface  view  of  Phaacolion  atrombi  var.  Utvia,    x  8. 

14.  Siphonoaoma  cumanenae  (Keferstein),  from  Florida.    Nat.  sise. 
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Plate  61. 

Fio.  16.  Head  of  Pky9co$07na  eapiUOum,    x  46. 

16.  Sm&ce  view  of  Phycoioma  capiUUum,    x  6|.    From  station  2029. 

17.  Sur&tce  view  of  Atpidoiiphan  pannUua,    x  17). 

Plate  62. 

Fio.  18.  Phycowma  tNiriant  Keferetein.    x  2. 

19.  Phfcowma  antUlarum  Gnibe  and  Orated.    A  laige  contracted  specimen. 

x2. 

20.  Pkyco$oma  antiUarum,  an  expanded  specimen,    x  2. 

21.  Phyeoioma  eapUatum,  new  species,    x  2}. 

22.  Aspidoiiphon  ipecUmu,  new  species,    x  2. 
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RESULTS  OF  THE  YALE  PERUVIAN  EXPEDITION  OF  1911. 
HYMENOPTERA,  SUPERFAMILIES  VESPOIDEA  AND 
SPHECOIDEA.  

By  S.  A.  RoHWEB, 
Of  the  Btareau  of  B^ntomologyy  United  States  Department  of  AgricuUure. 


The  Hymenoptera  belonging  to  the  superfamilies  Vespoidea  and 
Sphecoidea  obtained  by  the  Yale  Peruvian  Expedition  were  col- 
lected in  the  following  localities:  Panama  Canal  Zone,  Panama; 
San  Miguel,  Peru;  Santa  Ana,  Peru;  OUantaytambo,  Peru;  Arequipa, 
Peru;  Desert  of  Salavery,  Peru;  Cuzco,  Peru.  The  following  five 
southeastemPeruyianlocalities,  Paltaybamba,  Tortontoy,  Huadquina, 
Tincochaca,  and  Pampaconas  River  can  only  be  found  in  some  of 
the  most  recent  atlases,  but  the  Pampaconas  River  is  a  stream  lying 
between  the  Urubamba  and  Apurimac  Rivers. 

Of  this  lot  of  Hymenoptera  referred  to,  consisting  of  26  species,  14 
are  described  as  new,  11  are  determined  as  heretofore  described 
species,  and  1  which  belongs  to  the  genus  Pepsis  has  not  been  deter- 
mined. Nearly  aU  of  those  species  which  were  determined  as  having 
been  heretofore  described  belong  to  the  family  VespidaB,  and  most  of 
these  have  a  wide  distribution  throughout  the  entire  Neotropical 
re^on.  The  insects  belonging  to  the  family  Eumenidae  are  all 
related  to  insects  found  in  the  high  mountains  of  the  Andes,  and 
more  especially  with  the  insects  belonging  to  the  Chilean  fauna. 
Insects  of  the  superf amily  Sphecoidea  show  no  special  affinities  with 
any  region,  in  fact  this  may  be  said  for  many  of  them  although  a  few 
of  the  species  have  their  allies  either  in  insects  belonging  to  the 
Chilean  fauna  or  insects  which  belong  to  the  high  mountain  fauna  of 
Guatemala,  etc.  But  few  Hymenoptera  have  ever  been  described 
from  Peru  and  it  is  not  surprising  that  more  than  half  of  those  sub- 
mitted should  turn  out  to  be  new  species. 

In  the  case  of  the  two  species  of  Mutillids  described  it  may  be 
possible  that  they  have  been  described  by  some  of  the  older  authors, 
but  no  description  could  be  found  to  apply  well  enough  to  make  their 
determination  certain.  The  two  Mutillids  are  referred  to  the  genus 
SphserapMhdlma  Blake  where  they  run  in  Andre's  synopsis  of  the 
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genera  of  Mutillidae,  but  according  to  the  genotype  of  SpJixrophthalma 
these  msects  will  have  to  be  separated  into  a  different  genus,  but  until 
it  is  possible  to  review  the  genera  of  the  world  they  have  been  left 
in  SpTimrophthalma  so  as  to  agree  with  the  latest  revision  of  these 
insects. 

Superfamily  VESPOIDEA. 

Family  PSAMMOCHARIDiE. 
Genus  PEPSIS  Fabrioius. 

A  male  collected  at  Huadquina,  Peru,  at  an  altitude  of  5,000  feet, 
July  25y  1911.  This  species  may  be  described,  although  I  can  not 
make  it  agree  with  any  of  the  numerous  descriptions,  and  as  the  genus 
is  in  a  chaotic  state  it  is  inadvisable  to  describe  it  at  present. 

Genus  CRYPTOCHEILUS  Panzer. 
CRTPTOCHRQ.nS  PBRUVIAinJS.  new  i 


This  species  closely  resembles  fulvicomia,  but  may  easily  be  sep&- 
rated  by  the  lateral  aspect  of  the  propodeum  being  striate. 

Female. — ^Length  15  mm.  Anterior  margin  of  the  dypeus  broadly, 
arcuately  emarglnate,  the  surface  closely  granular;  the  area  around 
the  antennsB  subdepressed;  frontal  impressed  line  strong,  incomplete; 
eyes  slightly  converging  toward  the  vertex;  malar  space  obsolete; 
postocellar  line  distinctly  shorter  than  the  ocellocuLar  line;  head 
opaque,  finely  granular;  antennsB  normal,  third  joint  distinctly  longer 
than  the  fourth;  posterior  margin  of  the  pronotum  angulately  emargi- 
nate;  dorsal  aspect  of  the  propodeum  finely  granular,  the  posterior 
face  and  the  sides  strongly  transversely  striate;  posterior  face  oblique, 
not  sharply  separated  from  the  dorsal  aspect;  dorsal  aspect  of  the 
propodemn  with  a  few  erect,  black  hairs;  tarsal  comb  wanting;  legs 
rather  feebly  spined,  hind  legs  rather  long,  slender;  abdomen  normal, 
second  ventral  segment  with  two  tubercules,  the  apical  ventral  seg- 
ment broadly  arcuate;  transverse  median  of  the  fore  wings  its  own 
length  beyond  the  basal  vein;  the  third  cubital  cell  on  the  radius 
slightly  shorter  than  the  second;  the  second  and  first  transverse  cubiti 
oblique,  nearly  parallel,  the  third  transverse  cubitus  strongly  ciu^ed 
above  the  middle  so  the  third  cubital  cell  is  not  half  as  wide  at  the  top 
as  at  the  bottom;  second  recurrent  vein  strongly  curved,  received 
distinctly  basad  of  the  middle  of  the  cell.  Black;  antenn»  beyond 
the  second  joint  fulvous;  wings  black  with  a  faint  purplish  tinge  at  the 
base,  slightly  brownish  at  the  apex;  venation  the  color  of  the  wings; 
head  and  thorax  with  long  black  hair;  apex  of  the  abdomen  with  long 
black  hair. 

Santa  Ana,  Peru.  Described  from  one  female  collected  August  3, 
1911,  at  an  altitude  of  3,000  feet. 

Type.— Ceit.  No.  15109,  U.S.N.M. 
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Genus  PSAMMOCHARES  Latreille. 
PSAMMOCHARBS  (PSAICMOCHARBS)  DICHROMORPHA,  nswipMlai. 

Readily  distinguished  by  the  bluish  head  and  thorax  and  rufouB 
abdomen. 

Female, — Length  12  mm.  Stout.  Anterior  maigin  of  the  clypeus 
very  slightly  incurved,  the  lateral  angles  rounded;  frontal  impressed 
line  strong,  complete;  eyes  slightly  conveiging  toward  the  vertex; 
malar  space  nearly  obsolete;  ocelli  in  a  low  triangle;  postoceUar  line 
not  quite  twice  tiie  length  of  the  intraocellar  line;  antenn»  of  the 
usual  type,  third  joint  distinctly  longer  than  the  fourth;  posterior 
margin  of  the  pronotum  angulately  emarginate;  scutellum  flat; 
dorsal  aspect  of  the  propodeum  with  distinct  median  furrow,  the 
posterior  aspect  oblique  and  not  sharply  separated  from  the  dofsa} 
aspect;  femora  rather  robust;  tarsal  comb  present;  legs  rather 
strongly  spined,  the  apical  joint  of  the  hind  tarsi  spinose  beneath; 
longer  calcarium  of  the  posterior  tibise  not  quite  half  the  length  of 
the  post-basitarsis;  claws  not  strongly  curved,  with  an  erect  median 
tootli  about  the  middle;  transverse  median  vein  of  the  fore  wings 
nearly  its  own  length  beyond  the  basal;  third  cubital  cell  on  the 
radius  distinctly  longer  than  the  second  on  the  same  vein;  first 
transverse  cubitus  strongly  curved,  second  cubital  cell  being  much 
narrowed  above;  third  cubital  cell  receiving  the  second  recurrent 
vein  distinctly  before  the  middle;  the  third  transverse  cubitus 
oblique  so  the  third  cubital  cell  is  narrowed  above;  transverse 
median  of  the  hind  wings  slightly  before  the  cubitus;  abdomen 
cylindrical,  normal  type;  pygidimn  obtusely  rounded  apically; 
'apical  ventral  segments  truncate;  head  and  thorax  black,  at  least 
black  in  the  places  where  the  pubescence  is  wanting  but  very  densely, 
closely  clothed  with  an  appressed  dark  blue  pubescence  which  con- 
ceals the  color  of  the  thorax  and  its  sculpture;  legs  and  antennaa 
black;  the  femora  with  appressed  pubescence  like  the  thorax; 
abdomen  entirely  rufous  with  a  fine,  appressed,  silvery  pubescence; 
wings  dusky  hyaUne;  venation  black. 

Cuzco,  Peru.  Described  from  one  female  collected  July  4,  1911, 
at  an  altitude  of  11,500  feet. 

Type.— Ceit.  No.  15108,  U.S.NJi. 

Genus  ARACHNOPHROCTONUS  Ashmead. 

In  Banks'  generic  synopsis  for  the  North  American  Psammocharins 
the  genus  Arachru>phroct(mtL8  is  placed  in  the  group  which  has  erect 
hair  on  the  dorsal  aspect  of  the  propodeum.  According  to  the  type  of 
the  genus  and  all  the  species  in  the  collection  of  the  United  States 
National  Museum  there  is  no  erect  hair  on  the  dorsal  aspect  of  the 
propodeum,  and  the  genus,  according  to  Banks'  arrangement,  will 
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fall  near  Sericopompilus,  from  which  it  may  be  separated  by  hav- 
ing the  hind  tarsi  spined,  especially  the  apical  joint  beneatli;  the 
propodeal  spiracle  opening  posteriorly;  the  abdomen  cylindri- 
caly  the  first  segment  subequal  in  length  with  the  second  and  not 
narrowed  anteriorly;  the  dorsal  aspect  of  the  propodeum  with  a  me- 
dian impressed  line,  more  distinct  basally;  the  posterior  margin  of 
the  pronotum  with  a  longitudinal  impressed  median  line;  and  the 
species  largely  ferruginous.  In  some  of  the  Neotropical  species  of  the 
genus  Arachru>phroct(mu8  the  dorsal  lateral  angles  of  the  pronotum 
are  strongly  tuberculate.  This  tuberculation  is  much  stronger  in 
tfijAercuUUus  Smith. 

ARACHITOPHROCTONnS  ZANTHOPTERXTS*  new  iptciet. 

This  species  is  related  to  tvbercfulatuB  (Smith),  but  may  easily  be 
separated  by  not  having  the  wings  banded  with  fuscous.  Itubig%7u>- 
mi8  Taschenberg  may  belong  to  this  genus,  but  the  black  on  the 
abdomen  will  readily  separate  xanthopterus  from  Taschenberg's 
species.  The  yellow  wings  readily  separate  xarUhopteras  from  the 
Nearctic  ferragineus. 

Female. — ^Length  14  mm.  Clypeus  gently  convex,  the  anterior 
margin  nearly  truncate;  supraclypeal  area  flat;  above  and  between 
the  bases  of  tiie  antennsd  is  a  large  rounded  tubercule;  impressed  line 
line-like,  complete;  ocelli  in  a  low  triangle;  postocellar  line  dis- 
tinctly longer  than  the  ocellocular  line;  inner  margins  of  the  eyes 
curved,  closer  together  at  the  vertex  than  at  the  clypeus;  malar 
space  short  but  present;  antenn®  tapering  apically,  the  third  joint 
nearly  twice  as  long  as  the  fourth;  posterior  margin  of  the  pronotum 
broadly,  arcuately  emarginate,  well  developed  laterally;  metanotum 
with  rather  long,  dense,  gray  hair;  dorsal,  posterior  lateral  angles 
of  the  propodeum  strongly  tuberculate;  dorsal  middle  of  the  pro- 
podeum strongly  convex;  tl^ird  cubital  cell  on  the  radius  subequal 
in  length  with  the  distance  between  the  third  transverse  cubitus  and 
the  costal  margin  of  the  radius;  second  recurrent  vein  received 
about  the  middle  of  the  third  cubital  cell,  first  recurrent  vein  received 
about  the  apical  fifth  of  the  second  cubital  cell;  transverse  median 
of  the  fore  wings  interstitial  with  the  basal  vein;  transverse  median 
of  the  hind  wings  interstitial  with  the  cubitus;  l^s  rather  strongly 
spined,  tarsal  claws  with  an  erect  inner  tooth,  tarsal  comb  well  de- 
fined; abdomen  normal,  the  apical  dorsal  segment  broadly  rounded 
apically.  Ferruginous;  four  apical  joints  of  the  antennse,  base  of 
the  first  abdominal  segment,  narrow  apical  margin  of  the  first  and 
second  tergites  and  most  of  the  thoracic  sutures  black;  wings  strongly 
yellowish,  apices  dusky;  venation  the  color  of  the  wings;  dorsal 
aspect  of  the  thorax  and  the  mesepistemum  with  very  fine,  ap- 
pressed  golden  pubescence;  head  with  rather  sparse,  erect,  golden 
hair. 
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San  Miguel,  Peru.    Described  from  one  female  collected  September 
1,  1911,  at  an  altitude  of  6,000  feet. 
Type.— Cat.  No.  16107,  U.S.N.M, 

Genus  CEROPALES  Latreille. 

CXROPALBS  BASntUVU8»  IMW  999dm. 

This  may  easily  be  distinguished  by  the  pale  markings  of  the  head 
and  thorax  and  by  having  the  basal  segment  of  the  abdomen  rufous. 

FemaU. — ^Length  7  mm.  Anterior  margin  of  the  ciypeus  nearly 
truncate;  eyes  large,  strongly  converging  below,  separated  at  the 
ciypeus  by  the  distance  which  is  subequal  in  length  with  the  second 
and  third  antennal  joints;  front  with  strong  distinct  punctures  on  a 
granular  surface,  with  a  median  longitudinal  fovea;  vertex  shining 
with  rather  small,  poorly  defined  punctures  on  a  feebly*granular  sur- 
face; anterior  ocellus  larger  than  the  lateral  one;  the  postocellar  line 
slightly  shorter  than  the  ocellocular  line^  antenna  very  slightly 
thickening  apically,  the  joints  poorly  defined,  the  third  and  fourth 
subequal  in  length;  the  anterior  lateral  margin  of  the  pronotum 
tuberculate;  pronotum,  mesoscutum  and  scutellum  with  rather 
lai^e  distinct  punctures;  scutellum  convex;  mesepistemum  finely 
granular;  sides  of  the  propodeum  and  the  metapleursd  finely  granular; 
metanotum  strongly  raised,  its  posterior  face  truncate;  propodeum 
fijiely  granular  with  a  V-shaped  fovea  at  the  base,  a  faint  impressed 
line  from  fovea  to  the  ventral  margin  of  the  posterior  face;  legs  very 
feebly  spined;  third  cubital  cell  on  the  radius  strongly  narrowed  so 
the  distance  between  the  second  and  third  transverse  cubiti  is  but 
little  greater  than  the  distance  between  the  second  transverse  cubitus 
and  the  second  recurrent  vein;  third  cubital  cell  on  the  cubitus  sub- 
equal  in  length  with  the  second;  first  transverse  cubitus  strongly 
bent  above  the  middle,  second  transverse  cubitus  straight;  sec- 
ond recurrent  vein  in  the  basal  third  of  the  third  cubital  cell; 
first  recurrent  vein  in  the  apical  third  of  the  second  cubital  cell; 
transverse  median  and  basal  vein  interstitial;  transverse  median  of 
the  hind  wings  well  before  the  cubitus;  abdomen  normal,  impunctate. 
Black;  ciypeus,  labrum  except  the  median  spot,  head  below  the 
antennse,  inner  margin  of  the  eyes  almost  to  the  vertex,  posterior 
margin  of  the  eyes  almost  to  the  vertex,  scape  and  pedicellum  be- 
neath, tubercule  of  the  pronotum,  narrow  basal  margin  of  the 
metanotum,  spot  on  the  scutellum,  spot  on  the  metanotum,  four 
anterior  coxse,  four  anterior  tibiae  beneath  (that  of  the  second  not 
broadly),  the  apical  margins  of  the  second  to  fifth  tergites  inclusive, 
more  broadly,  so  on  the  fifth,  and  small  spots  on  the  second  to  fourth 
stemites  inclusive  yellowiah  white;  legs  except  the  four  anterior  coxse 
which  are  black  and  the  basal  segment  of  the  abdomen  and  the  venter 
rufous;  mesepistemum,  propodeum,  coxsd,  and  face  with  appressed 
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sUvery  hak;  ab<lom9ti  with  veryfiiie,  appreesed  pile;  wings  hy aline, 
extreme  apices  dusky;  venation  d4rk  brown.  In  the  paratype  the 
markings  are  more  yellow  and  the  rufous  of  the  first  abdominal  seg- 
ment extends  to  the  base  of  the  second,  the  flagellum  except  the 
apical  two  joints  is  yellowish  beneath. 

Santa  Ana,  Peru.  Two  females  collected  August  3,  1911,  at  an 
altitude  of  3,000  feet. 

Type.— Cat.  No.  15110,  U.S.N.M. 

Family  CHRYSIDIDiE. 
Genus  CHRYSIS  Linnasus. 

CHRTSIS  (TBTRACHRTSIS)  RUOOSA.  new 


Allied  to  carinata  Ou6rin.  but  the  scutal  furrows  curve  anteriotly 
and  are  not  well  defined,  the  medipa  depression  on  the  first  abdominal 
s^ment  is  shallower;  t])p  conformation  of  the  propodiimi  is  different; 
and  it  is  of  smaller  size. 

Female. — ^Length  9  nmi;  Anterior  margin  of  the  clypeus  truncate 
medianly,  the  surface  sparsely  punctured;  malar  space-  about  one 
and  one-half  times  as  long  as  the  width  of  mandible  at  base;  frontal 
carina  strong,  lower  lateral  ends  of  the  carin®  distinctly  below  the 
middle  of  the  eyes,  the  truncate  median  portion  of  the  carin»  dis- 
tinctly above  the  middle  of  the  eyes;  facial ^basin  striato-punctate, 
the  striation  predominating  and  oblique;  head  closely  punctured 
with  very  large  punctures;  ocelli  simple,  the  postocellar  line  about 
one-third  longer  than  the  ocelloccipital  line  but  distinctly  shorter 
than  the  ocellocular  Une;  orbital  carina  strong  but  not  extending  as 
high  as  the  superior  orbits;  antennae  rather  stout,  the  third  joint 
about  one-third  longer  than  the  fourth;  pronotum  shorter  than  the 
cephal-caudad  length  of  the  head;  scutal  furrows  diverging  anter 
riorly,  poorly  defined;  the  thorax  above  with  very  large  close  punc- 
tures giving  it  the  appearance  of  being  reticulate;  mesepistemun^ 
sculptured  like  the  dorsal  part  of  the  thorax;  posterior  aspect  oC 
the  propodeum  with  a  broad,  truncate  V-ehaped  depression  which  iB 
bounded  by  carinse;  ventrally  this  depression  is  deeper  and  has  two 
spoon-like  fovese;  in  the  middle  the  depression  is  reticulate,  laterally 
it  is  striate;  legs  normal;  radial  cell  open  at  the  apex;  first  abdominal 
segment  sculptured  like  the  meeoscutum  with  three  longitudinal 
depressions  on  the  basal  margin,  the  lateral  two  being  deeper  thfui 
the  median;  second  and  the  base  of  the  third  abdominal  segmjeaaits 
with  distinct,  rather  large,  well  defined  punctures,  the  se^nd  imd 
third  segments  with  a  median  carina,  third  abdominal  segment  very 
like  carinata  as  figured  by  Mocsary  on  plate  2,  figure  43,  of  his  mono- 
graph; supra-apical  fove®  of  the  third  segment  elongate,  weU  defined, 
deep,   11   in  number.    Metallic  green;  flagellum  beyond  the  first 
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joint  and  tarsi  black;  wings  hyaline,  very  faintly  dusky;  venation 
pale  brown;  insect  rather  densdy  clothed  with  long  white  hair. 

OUantaytambOy  Peru.  Two  females  collected  July  20,  1911,  at  an 
altitude  of  9,000  feet. 

2Vl>«.— Cat.  No.  16100,  U5.NJi. 

Family  EUMENTDJE. 

Genus  HYPODYNERUS  Saussure. 
HTPODTHBRUS  VBSTITUS  SmiMnn. 

One  male  collected  at  Cuzco,  Peru,  at  an  altitude  of  11,600  feet, 
July  9, 1911. 

HTPODTHSRUS  TAPIBVTSIS  SmiMnrt. 

One  female  collected  at  Ollantaytambo,  Peru,  at  an  altitude  of 
9,000  feet,July  21, 1911. 

HTPODTNERUS  IIIOSICORNIS,  new  fpMlat. 

Related  to  Hypodynerus  hyancahanibse  Schrottky,  but  that  species 
has  red  tegulsd,  a  black  pronotum,  and  a  different  clypeus. 

Female. — ^Length  15  nmi.  Anterior  margin  of  the  clypeus  very 
broadly,  arcuately  emarginate,  the  surface  finely  granular;  supra- 
clypeal  area  convex,  broader  above;  head  above  the  antennad  closely, 
sometimes  confluently,  punctured;  ocelli  in  a  curved  line;  postocellar 
line  longer  than  the  ocellocular  line;  antennsd  stout,  the  third  joint 
thickening  apically  and  longer  than  the  fourth  and  filth  combined; 
anterior  margin  of  the  pronotum  carinate;  thorax  closely,  conflu- 
ently punctured ;  posterior  margin  of  the  metanotum  gently  rounding; 
the  posterior  face  of  the  propodeum  with  heptagonal  area  defined  by 
weak  carinas;  this  area  is  striato-reticulate  with  a  strong  median 
carina,  sides  of  propodeum  finely,  transversely  striato-reticulate;  legs 
slender,  normal;  abdomen  sliining,  very  finely  punctured,  the  basal 
segment  in  the  apical  middle  with  a  longitudinal  depression,  the 
second  ventral  segment  truncate  anteriorly.  Black;  anterior  margin 
of  the  pronotum,  narrow  apical  margin  of  the  first  and  second  tergites 
and  the  second  stemite  yellow;  legs  below  the  bases  of  the  femora 
rufous;  head  and  thorax  clothed  with  long  black  hair;  wings  uni- 
formly dark  brown  with  a  purplish  tinge;  venation  black. 

Cuzco,  Peru.  Described  from  three  females,  two  collected  July  7 
(one  type)  and  one  collected  July  4,  1911,  at  an  altitude  of  11,500 
feet. 

yype._Cat.  No.  15105,  U.S.N.M. 

Genus  ODYNERUS  Latreille. 

ODTNBRUS  (STBNODTlfSRUS)  mRSUTULnS»  iMW  spedM. 

This  species  runs  in  Saussure's  Synopsis  of  the  North  American 
y«q[>id0d  to  simUia  Smith,  but  that  species  has  different  colored  wings 
and  is  otherwise  different. 
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Female. — ^Length  9  mm.  Anterior  margin  of  the  clypeus  broadly, 
gently,  arcuately  emarginate,  the  lobes  subdentate,  obtuse;  the  sur- 
face of  the  clypeus  confluently  punctured;  head  with  rather  large, 
uniform,  distinct  pimctures;  ocelli  in  a  low  triangle;  postocellar  line 
distinctly  shorter  than  the  ocellocular  line;  posterior  orjbits  simple; 
flagellum  thickening  apically,  the  basal  joint  subequal  in  length  with 
the  third  and  fourth  beneatii,  but  shorter  above;  anterior  margin  of 
the  prqnotum  roimded,  not  divided  laterally;  thorax  pimctiu*ed  like 
the  head  except  that  the  mesepistemum  is  more  closely  so;  meta- 
notum  roimded;  propodeuih  with  a  defined  area,  posteriorly  with  a 
strong  median  carina,  which  is  divided  above,  leaving  a  fovea  just  below 
the  metanotum;  abdomen  opaque,  finely  reticulate,  the  first  segment 
fully  three  times  as  wide  as  long,  the  second  segmentr  slightly  wider 
than  long;  second  ventral  segment  tnmcate  anteriorly;  legs  normal. 
Black;  spot  on  the  apex  of  the  clypeus,  a  small  spot  between  the 
antennsB  and  eye,  a  small  spot  on  the  vertex  behind  the  eye,  a  narrow 
line  on  the  pronotum,  narrow  margin  of  the  tegula,  tergites,  one  to 
five  inclusive,  margins  of  stemites,  two  to  six  inclusive,  yellow;  head, 
thorax,  and  first  abdominal  segment  clothed  with  long,  sparse,  yel- 
lowish hair;  wings  strongly  dusky;  venation  black. 

Tincochaca,  Peru.  Female  collected  August  8,  1911,  at  an  altitude 
of  7,000  feet. 

Type.— Ct^t.  No.  15106,  U.S.N.M. 

Family  VESPIDiE. 
Genus  POL.ISTES  Latreille. 

POUSTBS  CANADBHSIS  Ltmiaas. 

One  worker  collected  at  Panama.         * 

POUSTBS  CAIIADXNSIS  vuMy  ntFUSCATTTS  LtptMltr. 

Three  workers  collected  at  Huadquina,  Peru,  at  an  altitude  of 
5,000  feet.    Collected  July  26,  30,  1911. 

POLI8TBS  VERSICOLOR  (Oliftor). 

Three  workers  collected  at  Arequipa,  Peru,  at  an  altitude  of  7,600 
feet,  June  28,  1911.  These  represent  a  variety  with  the  ferruginous 
replaced  by  black. 

Genus  POL.YBIA  Lepeletier. 

POLTBU  OCCmXRTALIS  Oliftor. 

One  male  collected  at  San  Miguel,  Peru,  at  an  altitude  of  6,000 
feet,  September  1,  1911. 
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POLTBZA  BSLIZBNSI8  Ccmaroo. 

Two  workers  collected  at  Santa  Ana,  Peru,  at  an  altitude  of  3,000 
feet,  August  3,  1911.  Two  workers  collected  at  Huadquina  at  an 
altitude  of  5,000  feet,  August  1,  1911. 

Genus  STELOPOLYBIA  Ducke. 

STXLOPOLTBIA  MKHIDIONALIS  (f«i  IlMrtiif ). 

One  worker  collected  at  the  Pampaconas  Biver,  Peru,  August,  1911. 

8TXLOPOLTBIA  SUUrUKBOf  A8CIATA  Ducte. 

One  worker  collected  at  San  Miguel,  Peru,  at  an  altitude  of  6,000 
feet,  September  1,  1911.  Fom*  workers  collected  at  Tincochaca, 
Peru,  at  an  altitude  of  7,000  feet,  August  8-10,  1911.  Two  workers 
from  Paltaybamba,  Peru,  at  an  altitude  of  5,000  feet,  August  6;  7, 
1911.  One  worker  collected  at  Tontontoy,  Peru,  at  an  altitude  of 
7,000  feet,  July  23,  1911. 

Genus  NECTARINA  Shuckard. 

NBCTAIONA  BHINBOLATA  vuMy  MCBBIAlf  A  Saisasiife. 

Two  workers  collected  at  the  Pampaconos  River,  Peru,  August, 
1911. 

Family  THYNNID^. 

Genus  PSEUDELAPHROPTERA  Ashmead. 

PSBUDBLAPHROPTBRA  (?)  MAURA,  new  tpedtt. 

This  species  runs  in  Turner's  table  to  the  genera  of  ThynnidaB 
to  the  genus  Pseuddaphroptera  Ashmead,  but  there  are  a  number  of 
differences  between  this  species  and  the  genotype  of  the  genus  in 
question,  so  it  is  doubtful  whether  it  belongs  to  this  genus.  It  may 
when  its  female  is  known  be  a  new  genus.  The  following  species  is 
asily  separated  from  all  other  species  of  the  genus  Psevddaphroptera 
by  its  black  color.  Superficially  it  resembles  closely  Ehphroptera 
(Urata. 

Male. — ^Length  12  mm.  AntennaB,  length  6  mm.  Oypeus  strongly 
convex,  apically  carinate;  the  anterior  margin  raised  with  very  slight 
shallow  median  notch;  dorsal  surface  of  the  clypeus  finely  pimctiured; 
inner  maigins  of  the  eyes  slightly  diverging  toward  the  clypeus; 
malar  space  obsolete;  front  with  rather  large  sparse  pimctures,  the 
vertex  has  the  punctures  finer  and  closer;  ocelliin  nearly  an  equilat* 
eral  triangle;  latrad  of  each  lateral  ocellus  is  a  shallow  fovea;  antennaB 
slender,  filiform,  the  apical  joints  crenulate,  third  and  fourth  joints 
subequal  in  length;  anterior  margin  of  the  pronotum  carinate  but 
not  divided  longitudinally;  scutal  furrows  deep,  slightly  convei^ging 
posteriorly;  mesoscutum  shining  with  sparse,   distinct  punctures; 
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scutellum  depressed  anteriorlj;  the  d^uieesioii  foveolate,  the  larger 
^d  basal  portion  of  the  scutellum  oonyex,  shiningy  at  the  top  with  a 
median  fovea;  mesepistemum  sculptured  like  the  mescutellum, 
anteriorly  the  mesepistemum  is  very  strongly  depressed;  propodeum 
oblique;  depressed^  shining,  sparsely  punctured;  propodeal  spiracle 
elongate,  oval  in  outline;  legs  normal;  third  cubital  cell  on  the  radius 
distinctly  longer  than  the  first  and  second  combined,  on  the  cubitus 
its  length  is  but  little  shorter  than  that  of  the  first  and  second  cubital 
bells;  second  recurrent  vein  i^oceived  distinctly  basad  of  the  middle 
of  the  third  cubital  cell;  first  recurrent  vein  received  apicad  of  the 
^ddle  of  the  second  cubital  cell;  transverse  median  and  basal  veins 
interstitial;  abdomen  slender,  depressed,  fiat  ventrally,  segments 
not  constricted,  shining,  impunctate;  hypopygidium  tridentate 
apically,  the  median  tooth  broad,  pointed  apically,  triangulate, 
lateral  teeth  very  broad  and  obtusely  rounded  apically.  Black; 
head,  thorax,  legs  and  sternum  densely  clothed  with  long  wiiite 
hair  which  on  the  thorax  is  slightly  reddish;  wings  yellowish,  hyaline; 
venation  pale  brown. 

Tincochaca,  Peru.  One  male  collected  August  9,  1911,  at  an 
altitude  of  7,000  feet. 

Type.— C&t.  No.  15102,  U.S.N.M. 

Family  SCOLIIDiE. 
Genus  CAMPSOMEHIS  Lepeletier.  - 

CAMPSOlCBftlS  (CAMPSOlfXIUS)  WMn.ABW,  new  tpMlM. 

Readily  separated  from  argerUeopUosa  Cameron,  described  from  the 
same  region,  by  the  absence  of  black  hair.  This  species  resembles 
the  Nearctic  fosmlana  but  the  abdomen  lacks  the  bluish  tinge, 
the  bands  on  Uie  first  and  second  tergites  are  broader  and  the  prono- 
tum  is  yellow  posteriorly.  In  Saussure  and  l^chel's  Catalogue  of  the 
species  of  this  genus,  this  species  seems  to  fall  in  Group  5,  Division  3, 
and  is  apparently  closely  to  serviUei  Ou6rin  but  it  does  not  agree 
with  the  description  of  that  insect. 

Male. — ^LengUi  14  mm.  Anterior  margin  of  the  clypeus  truncate,  the 
distance  between  the  eyes  at  the  clypeus  less  than  the  length  of  the 
third  and  fourth  antennal  joints;  supraclypeal  area  convex,  punc- 
tured dorsally;  front  with  close  distinct  punctures;  the  emargination 
of  the  eyes  and  the  head  above  shining,  with  a  few  widely  scattered, 
distinct  punctures;  postocellar  line  distinctly  longer  than  the  ocel- 
locular  line;  antennee  nearly  filiform,the  third  and  fourth  joints  sub- 
equal;  mesoscutum  dull  with  a  few  large,  well  separated  punctures; 
scutellum  and  metanotum  similar;  just  inside  each  tegula  is  a  deep 
furrow  which  extends  almost  to  a  line  drawn  tangent  to  the  anterior 
margin  of  the  tegvled;  mesepistenium  sculptured  like  the  mesoscutum; 
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metapleurffi  and  sides  of  the  propodeum  shining,  practically  impunc- 
tate  d6^rsal  aspect  of  the  propodeum  short,  not  sharply  separated  from 
the  posterior  aspect,  surface  with  a  number  of  large,  distinct,  ^lose 
punctures;  legs  normal;  the  distance  between  the  two  recurrent  veins 
subequal  in  length  with  the  distance  between  the  first  and  second 
transverse  cubiti  on  the  radius,  transverse  median  almost  its  own 
length  beyond  the  basal  vein;  abdomen  normal;  pygidium  broadly 
roimded  apically,  the  lateral  spines  a  little  shorter  Uian  the  median; 
narrow  apical  margi||s  of  the  genitalia  stipes  broadly,  rounded  more 
strongly  so  laterally,  the  inner  margin  of  the  stipes  concave,  the 
outer  margin  convex.  Black ;  mandibles  except  apices,  clypeus  except 
large  median  spot,  spot  on  the  proepistemum,  the  inner  posterior 
margins  of  the  pnmotum,  spot  on  the  tegula,  a  band  on  the  scuteUum 
and  metanotum,  the  ventral  apices  of  the  four  anterior  femora,  the 
dorsal  margin  of  the  four  anterior  tibi»,  the  ventral  margin  of  the 
posterior  femora,  an  incomplete  line  on  the  dorsal  margin  of  the 
posterior  tibisB,  a  broad  band  on  the  first  and  second  tergites,  on 
the  second  broadly  narrowed  laterally  and  slightly  edentate  in  the 
middle,  a  narrow  band  on  the  third  and  fourth  tei^tes,  that  on  the 
third  with  a  broad  median  truncate  portion  anteriorly,  and  lateral 
apical  spots  on  the  second  and  third  stemites  yellow;  calcaria  and 
spineSy  pallid;  insect  densely  clothed  with  long  white  hair;  wings 
hyaline,  slightly  milky;  venation  dark  brown  with  a  pale  brown 
shadow. 

Santa  Ana,  Peru.  One  male  collected  August  3,  1011,  at  an 
altitude  of  3,000  feet. 

Type.— Chi.  No.  15101,  U.SJNr3f. 

Family  MUTILLID^. 

Genus  SPHAEROPHTHALMA  Blake. 

SPHASROPHTHALMA  8ALAVSRB1I8I8»  new  tptdM. 

Female. — ^Length  15  nun.  Mandibles  edentate  with  a  faint  tooth 
on  the  inner  margin;  antennal  foveae  deep,  sharply  defined  above 
by  carin»;  malar  space  much  shorter  than  the  eye  which  is  round 
and  convex;  scape  curved;  third  antennal  joint  subequal  with  the 
fourth  and  fifth;  posterior  margin  of  the  head  without  a  carina; 
head  and  thorax  with  close,  laige  punctures;  thorax  not  dentate 
laterally;  anterior  margin  of  the  pronotum  truncate;  posterior 
margin  of  the  propodeimi  truncate,  propodeal  spiracle  elongate;  legs 
normal;  first  abdominal  segment  subnodose,  surface  punctured  like 
the  thorax;  second  tergite  with  large,  irregular,  shallow  pimctures; 
second  stemite  sculptured  like  the  thorax;  pygidium  poorly  defined, 
e0077**—ProcN.M.  vol.44— 13 2d 
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at  apex  surface  puncta to-granular;  first  stemite  without  a  carina. 
Black;  second  tergite  with  four  circular,  ferruginous  spots;  antennas, 
clypSuS;  vertex,  metapleursB,  legs,  first  tergite,  all  the  stemit^,  and 
apical  tergite  with  long,  yellowish  white  hair;  thorax  above  and 
second  tergite  with  long  black  hair;  sides  of  the  head,  posterior  face 
of  the  propodeum  and  the  third  to  fifth  tergites  with  a  mixture  of 
black  and  white  hair. 

The  Desert  of  Salavery  on  the  coast  of  Peru.  Described  from  one 
female  collected  June  25,  1911.  • 

Type.— Cat.  No.  15115,  U.S.N.M. 

SPHAKROPHTHAUCA  PBRUYIANUS,  new  tpedtt. 

Female. — ^Length  18  mm.  Mandibles  edentate;  antennal  fove« 
strongly  defined  by  carinae;  malar  space  as  large  as  the  eye  which  is 
circular  and  strongly  convex;  head  and  thorax  with  large,  close 
punctures;  scape  curved;  flagellum  with  the  first  joint  longer  than 
the  second  and  third;  the  posterior  margin  of  the  head  with  a  sharp 
carina;  pronotum  laterally  bidentate,  the  basal  angles  and  the 
lateral  angles  being  edentate;  the  basal  lateral  angle  of  the  meso- 
scutum  edentate;  spiracle  of  the  propodeum  elongate,  in  a  depression; 
the  concavities  of  the  pleurae  polished,  impunctate;  propodeum  very 
narrow,  sharply  truncate  posteriorly;  legs  of  the  normal  type;  first 
stemite  without  a  carina;  first  tergite  very  short,  sharply  perpen- 
diculate  anteriorly,  depressed  before  the  anterior  margin  which  is 
ridged,  sessile  with  the  second;  the  second  much  broader  than  third, 
subnodose;  surface  with  short  incomplete  longitudinal  carinae; 
pygidium  not  defined,  the  apex  finely  granular.  Black;  the  second 
tergite  with  two,  large,  circular,  ferruginous  spots;  antennas,  dypeus, 
vertex,  mesoscutum,  two  lines  on  the  propodeum,  lateral  margin  of 
the  first  tergite  and  the  lateral  margins  of  tiie  three  following  tergites, 
meso-and  metapleuraB,  and  the  sides  of  the  first  stemite  with  dense 
yellowish  hair;  scattered  hairs  on  the  legs  and  venter  yellowish. 

Santa  Ana,  Pern.  Described  from  one  female  collected  at  an 
altitude  of  3,000  feet  August  3,  1911. 

Typc.^-Cat.  No.  15114,  U.S.N.M. 

Superfamily  SFHECOIDEA. 

Family  SPHECIDiE 

Genus  CALLOSPHEX  KohL 

CALLOSPHEZ  SRYTHROOASTRA,  new  tpedtt. 

Superficially  this  species  looks  very  like  PoUmodes  rt^ventris 
(Cresson),  but  it  differs  from  this  widely  in  the  stmctureof  the  clypeus. 
This  species  is  placed  in  the  genus  Cc^sphex  because  it  runs  there  in 
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Ashmead's  generic  synopsis  and  because  no  important  characters 
are  known  to  separate  it  from  this  genus.  In  Femald's  generic 
table,. using  the  first  character  as  more  important  one,  it  would  run 
to  Palmodes  but  will  not  agree  with  the  description  of  PdLmodea  in 
the  character  of  the  dypeus.  Harpaetopus  edwardsi  Cameron  which 
is  descry;)ed  from  this  region  has  the  tarsal  claws  with  four  teeth  and 
the  second  recurrent  veins  interstitial  with  the  second  transverse 
cubitus,  and  there  are  other  differences  which  will  separate  edwardsi 
from  erythrogdstra. 

Female. — ^Length  12  nun.  Inner  margins  of  the  eyes  very  sUghtly 
converging  toward  the  clypeus;  clypeus  with  apical  margin  depressed, 
truncate  except  a  narrow,  shallow  median  notched;  clypeus  finely 
granular  except  the  median  area  which  is  shining  with  a  few  large, 
scattered  punctures;  supraclypeal  area  triangular  in  outline,  slightly 
convex;  head  finely  granular  with  a  few  scattered  punctures; 
median  impressed  line  incomplete;  ocelli  inclosed  by  a  faint  linelike 
furrow;  the  postocellar  line  subequal  with  the  ocellocular  line;  intra- 
ocellar  line  about  three-fourths  the  length  of  the  postocellar  line; 
antenmd  filiform,  third  joint  about  ono-third  longer  than  the  fourth; 
mesoscutimi  granular  laterally,  the  disk  shiny,  sparsely  punctured; 
scutellum  shiny,  sparsely  punctured  with  a  faint  impressed,  median 
line;  propodeum  finely,  closely  granular;  a  linelike  furrow  sepa- 
rating off  the  dorsal  aspect  into  a  U-shaped  area  similar  to  that 
found  in  the  subfamily  Sceliphronin®  with  the  exception  that  this 
area  is  not  raised;  anterior  femora  slightly  swollen  basally;  tarsal 
comb  present  but  not  uniform;  tarsi  normal,  rather  feebly  spined; 
claws  with  two  inner  teeth  near  the  base;  second  cubital  cell  nar- 
rower on  the  cubitus;  first  recurrent  vein  nearly  interstitial  with 
the  first  transverse  cubitus,  second  recurrent  vein  received  well  into 
the  third  cubital  cell;  petiole  a  little  longer  than  the  hind  coxa; 
abdomen  shiny,  the  apical  ventral  segment  subcompressed.  Black; 
abdomen  from  the  petiole  rufous;  head  and  thorax  clothed  with  long 
black  hair;  the  inner  margins  of  the  eyes  below  the  antennae  with 
sparse  appressed  silvery  pubescence;  wings  bluish,  dusky  apically; 
venation  dark  brown. 

Cuzco,  Peru.  Described  from  one  female  collected  July  4,  1911, 
at  an  altitude  of  11,500  feet. 

Type.— Chi.  No.  15091,  U.S.N.M. 

Genus  AMMOBIA  Billberg. 

ABCMOBIA  SPnnORA  (Kohl). 

A  male  of  this  species  was  collected  in  the  Panama  Canal  Zione 
June  12,  1911. 
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Genus  ISODONTIA  Patton. 

ISODONTIA  BIFDlf  CTATA,  ne 


This  may  be  Sjihex  rdbusta  Cameron;  but  judging  from  his  descrip- 
tion it  would  seem  that  he  had  a  specimen  which  was  punctured  like 
aateca  Femald  or  nMcrocephila  Fox.  He  says  ''vertex  shining,"  in 
the  species  here  described  the  vertex  is  opaque.  IBs  specimen  is 
also  said  to  have  gray  hair  on  the  metapleurn,  in  bipuncUxta  the  hair 
on  the  metapleurao  is  black. 

Female. — ^Length  20  mm.  Head  slightly  broader  than  the  thorax, 
opaque,  very  finely,  closely  punctured,  the  vertex  with  large,  distinct 
punctures  interspread;  frontal  impressed  line  strong,  complete,  divid- 
ing at  the  anterior  ocellus  and  extending  to  the  slightly  depressed 
area  latrad  of  each  posterior  ocellus;  ocelli  in  a  low  triangle,  the 
distance  between  one  of  the  lateral  ones  and  the  ulterior  one  sub- 
equal  with  the  width  of  the  anterior  ocellus;  supraclypeal  area  sharply 
carinate;  clypeus  finely  granular  with  a  number  of  large  punctures 
laterally,  the  anterior  margin  depressed  in  the  middle  with  two  short, 
obtuse,  broad  lobes  which  are  separated  from  each  other  by  an  emar- 
gination  which  in  width  is  equal  to  about  half  the  width  of  the  lobe; 
mandibles  very  broad,  stout,  bidentate  apically,  the  inner  and  outer 
teeth  subequai  in  length  (see  fig.  1);  antenn»  slightly  thickening 
apically,  the  joints  subnodose,  third  joint  one-third  longer  than  the 
fourth,  the  fourth  slightly  shorter  than  the  fifth;  mesoscutum  opaque, 
finely,  closely  punctured  with  a  number  of  larger  punctures  inter- 
spread; scutellum  shiny,  sparsdy  punctured;  mesepistemum  punc- 
tured like  mesoscutum;  dorsal  aspect  of  the  propodeum  finely,  trans- 
versely aciculate  with  many  rather  close,  medium-sized  punctures, 
in  appearance  opaque;  legs  rather  feebly  spined;  petiole  about 
twice  the  lei^th  of  the  postmor  coxsb;  venation  of  the  normal  type. 
Metallic  blue-green;  mandibles,  anterior  margin  of  the  clypeus  and 
palpi  rufous;  legs,  except  the  four  posterior  femora  beneath  which 
are  piceous,  scutellum  and  pronotum  black;  antennae  black,  the  basal 
joints  of  the  flagellum  slightly  piceous  beneath;  lower  inner  margins 
of  the  eyes,  superior  posterior  orbits,  tubercules,  prepectus,  spot  above 
the  intermediate  coxa,  spot  above  the  posterior  coxa,  and  the  abdomen 
with  short,  appressed  silvery  pubescence;  face,  clypeus,  pronotum, 
anterior  part  of  the  mesoscutum,  mesepist^num,  propodeum  and 
femora  with  black  hair;  the  vertex  of  the  posterior  orbits  with  long 
gray  hair  or  a  mixture  of  black  and  gray;  posterior  part  of  the  meso- 
scutum with  short  gray  hair;  wings  purplish,  slightly  paler  apically; 
venation  dark  brown. 

Panama,  Oanal  Zone.    One  female  collected  June  17,  1911. 

ryp«.— Cat.  No.  15090,  U.S.N.M. 
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Eohl's  idea  of  azteca,  judging  from  his  descriptions  and  a  letter  to 
Femald/  is  the  same  as  Femald's  if  we  add  the  variety  cinerea  to 
Femald's  description,  but  as  neither  of  these  descriptions  describes  as 
accurately  as  desired  the  d^itation  of  the  mandibles,  and  inasmuch 
as  we  have  names  which  will  agree  with 
all  the  forms  of  the  museimx,  it  has  been 
considered  best  to  leave  azUca  out  of 
the  following  table.  Judging  from  the 
original  description  of  aeUca  which  says 
'^cinereorliiffas/'  the  variety  cinerea 
Femald  will  have  to  be  considered  as 
the  same  as  a4steca,  and  the  name  mac- 
rocephdla  will  be  used  for  aaUca  Fer- 
nald.  According  to  Femald  these  two 
would  well  be  considered  the  same,  as 
there  seems,  by  the  study  of  additional  ^ 

material,    to   be  a  variation  in   the  fio.  i.— Ancis  or  MANDtBues  nr  ischxhv- 
amount  of  black  pubescence  on  dne^     "t;^i;  ?^J;^^,^^T^^L^' 

*^  ,  BIPUHCTATA  ROHWIB  (TYPE);    C,  MACBO- 

rea.   From  the  standpomt  of  the  types     cbpbala  foz  irm), 
macrocephaia,  cinerea,  and  bipuncUUa  may  be  separated  by  the  f (blow- 
ing table  (see  fig.  1) : 

Outer  tooth  of  mandibles  much  longer  than  the  inner;  (head  and  thorax  black,  with 

black  hair) macrouphala  Fox  {^aztecum  Femald). 

Outer  and  inner  teeth  of  mandibles  of  equal  length 1. 

1.  Head  and  thorax  unipunctate,  black,  clothed  with  whitish  hair, 

cirierea  Femald  ('^'OzUcum  var.  dnerum  Femald). 
Head  and  thorax  bipunctate,  metaUic,  clothed  with  black  hair, 

bipunctata  Rohwer. 
Genus  SPHEX  Linnaeus. 

SPHSX  (SPHBX)  PSRUVIAinJS.  new  tpedtt. 

Apparently  most  closely  allied  to  Sphex  [AmmophUa]  volcanica 
(Cameron),  but  lacks  the  pubescence  and  has  the  third  antennal 
joint  not  more  than  twice  the  length  of  the  fourth  and  the  propodeum 
is  obliquely  striate. 

Female. — ^Length  18  mm.  Head  broader  than  the  thorax,  opaque, 
finely  granular  with  a  few  widely  separated,  incompletely  defined 
pimctures;  frontal  impressed  line  strong  but  not  complete;  ocelli  in 
a  low  triangle;  intraocellar  line  about  two-thirds  the  length  of  the 
postocellar  line;  postocellar  line  shorter  than  either  the  ocellocular 
or  the  ocelloccipital  line;  anterior  margin  of  the  clypeus  truncate, 
surface  punctured  like  the  head;  supraclypeal  area  brottd,  flat; 
antennad  rather  stout,  filiform,  third  antennal  joint  subequal  in 
length  with  the  fourth  and  fifth;  pronotum  sculptured  like  the  head; 

>  See  Froe.  U.  8.  Nat  Mtu.,  VOL  II,  1906,  p.  S60. 
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mesoscutum  finely,  transversely  or  obliquely  aciculate  with  a  number 
of  large,  incompletely  defined  punctures;  the  median  impressed  line 
of  the  mesoscutum  is  strong  and  complete;  just  inside  of  each  tegula 
is  a  broad  depressed  furrow  which  ends  anteriorly  in  a  sharp,  short 
carina;  scuteUum  longitudinally  striato-punctate,  the  stri»  pre- 
dominating; mesepistemum  coarsely  striato-reticulate;.  metanotum 
sculptured  like  the  scuteUum;  disk  on  the  posterior  aspect  of  the 
propodeum  obliquely  striato-reticulate,  area  bounding  this  obliquely 
striate;  sides  and  posterior  face  of  the  propodeum  striato-reticulate, 
propodeal  spiracle  about  the  middle  of  the  segment;  anterior  tarsi 
without  a  well-defined  comb,  intermediate  and  posterior  tarsi  feebly 
spined;  the  post-basitarsis  subequal  in  length  with  the  two  following 
joints;  tarsal  claws  with  the  usual  basal  bristle;  radial  cell  obtusely 
truncate  apically;  the  third  cubital  cell  on  the  radius  much  shorter 
than  the  second,  the  second  cubital  cell  narrowed  above  by  the  con- 
verging of  the  second  and  first  transverse  cubiti;  abdomen  of  the 
normal  type.  Black;  tegulsB,  abdomen,  except  the  base  of  the  first 
segment  rufous;  head,  thorax,  and  legs  clothed  with  sparse  white 
hair;  wings  hyaline,  faintly  yellowish;  venation  pale  brown. 

Cuzco,  Peru.  Described  from  one  female  collected  July  6,  1911, 
at  an  altitude  of  11,500  feet. 

Type.—CsLt.  No.  15099,  U.S.N.M. 
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NOTES  ON  RANZANIA  MAKUA  JENKINS  AND  OTHER 
SPECIES  OF  FISHES  OF  RARE  OCX^URRENCE  ON  THE 
CALIFORNIA  CX)AST. 


John  Ottbbbbik  Snydbb^ 

Of  SUmfcfrd  Univenily,  Califamia. 


This  paper  contains  some  observations  that  have  been  made  from 
time  to  time  on  certain  fishes  which  are  rarely  seen  on  the  California 
coast.  The  first  part  is  a  record  of  the  appearance  in  this  region 
of  Ramania  mahua  Jenkins,  while  the  second  part  deals  with  species 
living  in  Monterey  Bay. 

The  type  of  Ramania  maJcua  and  specimens  of  the  other  species 
are  in  the  National  Museum. 

PART  1. 

RANZANIA  BftAKUA  JenUnt. 
Plate  63. 

The  appearance  in  the  eastern  Pacific  of  an  example  of  Ramamia 
maJcua  is  of  considerable  interest,  since  the  species  has  been  recorded 
only  from  Hawaii  and  Japan.  The  Hawaiian  record  is  based  on 
two  specimens,  the  type^  and  a  smaller  example,'  and  also  on 
a  painting  by  a  local  artist.'  The  Japanese  record  rests  entirely 
on  an  old  painting  in  the  collection  of  Coimt  Date.^ 

The  California  specimen  was  found  dead  on  the  beach  at  Oceano, 
San  Luis  Obispo  Coimty,  in  August,  1909,  by.Mr.  John  P.  Latronel. 
It  was  rather  well  preserved,  although  it  had  been  washed  about 
in  the  breakers  imtil  the  silver  color  was  almost  completely  removed 
from  the  body.  It  measures  460  millimeters  in  length.  The  upper 
surface  of  the  body  is  dark,  the  edges  of  the  hexagonal  scales  being 
very  light  in  comparison.  The  sides  show  traces  of  silver  here 
and  there,  but  not  even  a  suggestion  of  dark  bands  or  reticulations 
appears.    When  compared   directly  with  the   type  of  the  species 

1  Oliver  P.  JenklDs,  Deacriptlon  of  a  new  apedes  of  Ramanift  from  the  Hawaiian  laUmda,  Proo.  Gal.  Acad. 
Sol.,  ser.  2,  vol.  5, 18B6,  pp.  780  to  784,  colored  plate, 
t  Jordan  and  Bvermann,  Fisbee  Hawaiian  lalanda,  BalL  U.  8.  Fiah  Commiarian,  No.  33,  pt.  1,  p.  440. 
*  Jenkins,  Proc.  Gal.  Acad.  Sd.,  ser.  2,  yol.  5, 18B6,  p.  783. 
i  Jordan  and  Snyder,  A  review  of  the  Oymnodont  fishes  of  J^wn;  Proc.  U.  8.  Nat.  Mus.,  vol.  2i,  p.  202. 
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the  California  example  is  seen  to  be  somewhat  more  slender,  the 
caudal  peduncle  is  narrower,  the  head  and  snout  are  shorter,  the 
eye  smaller,  the  fins  shorter,  and  the  color  different,  lacking  entirely 
the  peculiar  curved  bands  so  conspicuous  on  the  body  of  the  type 
specimen. 
The  measurable  differences  are  shown  in  the  appended  table. 


aauorw 

nia  speci- 
men. 


HawaiiAB 
specUnens. 


Length  of  bodv  In  milUmetera 

LengUi  bead,  m  himdiedths  of  length — 

Depth  body 

Depth  cauoal  pedunde 

Length  snout 

Diameter  eye 

Interorbital  width 

Distance  between  eye  and  top  of  head. . . 

Between  gill-opening  and  back 

Between  gl]l-oi>ening  and  ventral  surface. 

Between  glU-opeQing  and  eye. 

Height  dorsal 

Height  anaL 

Length  pectoral 

Length  oaudaL 

Dorsal  rays 

Anal  rays. 

Pectoral  rays 

Fully  deyeloped  caudal  rays 


430 
.34 
.476 
.306 
.127 
.060 
.00 
.046 
.13 
.27 
.16 
.31 
.28 
.21 
.065 
17 
18 
13 
18 


470 

.37 

.616 

.39 

.14 

.067 

.06 

.04 


.166 

.35 

.20 

.246 

.076 

17 

18 

13 

18 


101 

.36 
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The  second  Hawaiian  example  was  obtained  in  the  Honolulu 
market  by  Doctor  Jordan,  and  is  now  in  the  collection  of  the  Bureau 
of  Fisheries.  (PL  63,  fig.  2.)  It  is  a  young  individual,  measuring 
about  108  millimeters  in  length,  and  consequently  of  especial  value, 
as  it  aids  in  illustrating  some  of  the  structural  changes  that  occur 
with  advancing  age.  It  is  much  more  elongate  than  the  older  speci- 
mens, the  narrowness  of  the  body  being  most  evident  in  the  caudal 
region.  The  base  of  the  caudal  fin  is  a  straight  oUique  line;  not  con- 
vex as  in  older  examples.  The  caudal  rays  are  not  fan-shaped,^  but 
are  branched  in  the  ordinary  way,  the  division  appearing  farther  from 
the  base  than  is  usual  among  fishes.  The  length  of  the  caudal 
fin  is  relatively  greater,  while  that  of  the  other  fins  is  less.  The 
body  is  everywhere  silvery,  very  dark  on  the  back.  On  the  body 
behind  the  pectoral  are  about  15  more  or  less  distinct  dai^  spots, 
which  are  nearly  equal  in  size  to  the  eye.  There  are  no  bands  on 
the  head. 

The  Japanese  figure'  is  a  splendid  painting,  and  although  it 
omits  certain  slight  details  of  structure,  there  can  be  no  doubt  as 
to  the  species  which  it  represents.  It  delineates  a  form  similar 
to  that  of  the  others,  but  of  a  different  color.  The  plates  are  broadly 
outlmed  in  white,  except  in  certain  restricted  areas  where  they  are 
narrowly  bordered  by  brown,  the  centers  being  everywhere  dark. 

1  Jenkins,  Proo.  Oa.  Aoad.  Sd.,  ser.  2,  tqI.  5, 1806,  p.  780,  fig.  3. 

t  Through  the  courtesy  of  Count  Date,  who  presented  Doctor  Jordan  with  a  copy  of  the  painting,  a 
photograph  is  here  reproduced.   (PI.  63,  fig.  L) 


Digitized  by  VjOOQiC 


NO.  1961.       NOTES  ON  RARE  CALIFORNIAN  PI8HB8--8NYDER.  457 

Silvery  pigment  covers  the  dorsal  surface,  and  appears  irregularly 
on  the  sides,  cheeks,  and  on  the  caudal  region  between  the  vertical 
fins.  There  is  a  mass  of  brown  color  on  the  body  below  the  pec- 
toral, on  the  snout,  and  also  in  the  region  between  eye  and  gill 
opening.  The  latter  region  is  bordered  above  by  a  broad  pink 
stripe  with  dusky  borders,  and  there  is  a  spot  of  the  same  color 
on  the  snout.  TTie  vertical  fins  are  blackish;  the  rays  of  pectoral 
and  caudal  white.  Unmistakable  traces  of  curved  vertical  bands 
similar  to  those  of  the  type  appear  on  the  head. 

In  the  opinion  of  the  writer  the  diflfer^ices  exhibited  by  the 
specimens  before  him  and  by  the  Japanese  drawing  are  of  such  a 
nature  that  they  may  be  attributed  largely  to  individual  variation 
and  age,  and  they  should  not,  at  the  present  time  at  least,  be  r^arded 
as  characters  distinguishing  different  species.  Some  of  the  apparent 
differences  in  color  are  clearly  due  to  accident,  as  in  the  California 
example,  where  the  thin  epidermis  has  been  almost  entirely  scrubbed 
off  by  the  sand  and  the  breakers,  a  gentle  touch  with  a  blimt  instru- 
ment being  sufficient  to  remove  the  silv^y  pigment  or  the  dark  color 
from  the  plates.  It  is  not  probable  that  the  Japanese  painting 
was  made  from  a  living  individual;  the  Hawaiian  specimen  had  been 
kept  on  ice  for  a  long  time  before  it  was  described,  and  consequently 
we  only  know  stages  of  the  fading  color  unless  it  is  not  so  evanescent 
after  death  as  in  most  other  fishes. 

This  species  is  closely  related  to  Rarizania  truncata  of  the  Atlantic, 
and  a  careful  survey  of  the  data  at  hand  compels  one  to  hesitate 
in  distinguishing  between  them.  For  when  the  variation  in  color 
and  form  exhibited  by  the  Pacific  specimens  is  considered  along 
with  the  information  to  be  derived  from  the  rather  brief  descrip- 
tions ^  and  poor  figures  of  Atlantic  examples,  one  must  admit  that 
there  is  little  or  no  groimd  for  the  recognition  of  two  species  except 
the  presumption  that  they  inhabit  different  and  widely  separated 
geographic  regions.^  Mola  mola,  another  species  of  the  same  family, 
which  inhabits  both  the  Atlantic  and  Pacific  Oceans,  has  been 
described  under  30  or  more  specific  names  and  placed  in  upward 
of  a  dozen  nominal  genera. 

1  Albert  Ounther;  Catalogue  Fishes  British  Museum,  voL  8,  p.  319.  Francis  Day;  Fishes  Oraat  Britain 
and  Ireland,  p.  276,  pi.  149.  Jonathan  Couoh;  Annals  Natural  History,  vol.  6,  p.  144;  and  other  accounts 
referred  to  in  the  above  vohunes. 

>  Too  late  for  Incorporation  in  the  above,  the  writer  has  seen  a  paper  l^  Dr.  Jacques  PeQegrln  on  a 
specimen  of  Romania  trunoaia  from  Martinique  (PeUegrin,  Doctor  Jacques;  Sur  le  Presence  d'un  Banc 
de  Banzania  truncata  Retsins  a  la  Mtettailque;  Bidletin  de  la  Sod^  ZooloKlqiie  de  France,  tome 
37, 1912,  p.  228).  An  examination  of  the  descripti<m  and  the  figure  there  given  leaves  no  doubt  as 
to  the  identity  of  B.  truncata  and  B.  makua.  In  this  oonnection  Doctor  Pellegrin  says:  *'  La  coloration 
de  ces  Individus  se  rapproche  toot  ik  flAit  de  oelle  donnte  par  Jenldns,  pour  une  esptee  des  tiles  Hawal, 
qu'il  d^crit  comme  nonvelle  sous  le  nom  de  Banzania  makua.  In  I'absenoe  du  type  et  ne  pouvant  con- 
tr61er  les  autres  caraotdres,  il  est  dHDcUe  de  se  prononoer  d'une  fo^on  cat^orique,  mais  oette  resemblance 
de  coloration  incite  &  penser  que  Tespeoe  des  ties  Hawal  n'est  probablement  pas  distinote  de  oelle  de  la 
MartiiiiqaB." 
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PART  2. 
8PB0IES  FBOM  IfONTBBBT  BAT. 

It  is  largely  through  the  kindlj  interest  of  Dr.  Harold  Heath, 
Messrs.  Walter  Weymouth,  and  William  F.  Allen  that  the  writer 
has  been  enabled  to  obtain  specimens  of  the  species  here  noted.  Most 
of  them  were  taken  while  dredging  in  the  shallow  water  near  shore  in 
Monterey  Bay. 

Family  BRANCHIOSTOMm^. 

BRANcmosTOMA  cALirouinQrsB  om. 

Three  specimens  of  this  species  were  dredged  from  the  sandy  bottom 
opposite  Monterey  at  a  depth  of  about  5  fathoms.  They  measure  65 
to  76  millimeters.    The  myocommata  number  as  foUows: 

45-16-10:71 

44-17-  9:70 

44-16-  9:69 

Family  IC08TEn)iE- 

IC08TXU8  iBNIOMATlCUS  T^iflrtinlMi. 

A  young  example  of  this  form  was  found  on  the  beach  near  Pacific 
Grove.  It  measiu*es  about  80  millimeters.  Spicules  are  present  along 
the  lateral  line  and  on  the  rays  of  the  dorsal,  anal,  and  caudal  fins. 
The  color  differs  from  that  of  the  adult,  there  being  7  dark  vertical 
bands  on  the  body.  These  are  confined  to  the  region  extending  be- 
tween the  i^temeurals  and  interhsBmals,  which  are  plainly  visible  in 
the  translucent  body.  Before  the  anterior  band  and  just  behind  the 
occiput  is  a  round  spot.  The  posterior  band  is  at  the  base  of  the 
caudal  fin.  The  bands  are  somewhat  narrower  than  the  light  inter- 
spaces. The  third  band,  coimting  from  the  caudal,  unites  above  and 
below  with  large,  dark  spots.  Similar  spots  are  above  and  below  the 
fifth  band  from  the  caudal,  and  there  is  an  elongate  spot  at  the  base 
of  the  anterior  third  of  the  dorsal  fin.  The  bands  and  spots  on  the 
opposite  (Lett)  side  of  the  body  differ  somewhat  in  their  relations  to 
each  other.  The  caudal  and  anal  are  broadly  edged  with  blackish; 
the  pectoral  narrowly  bordered  with  black;  ventrals  black.  When 
fresh,  the  head  and  body  were  translucent,  with  a  light  straw  tint. 
There  are  53  rays  in  the  dorsal  fin,  38  in  the  anal. 

Family  COTTIDiE. 

ICXLmUS  QUADRISBRIATUS  (Loddnflao). 

A  specimen  having  the  ventrals  deep  black  was  taken  at  a  depth  of 
10  or  12  fathoms  near  Pacific  Grove. 
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Fanuly  AGONIDiE. 
odohtopyzis  Tuspmosud  T^wtWimmi. 
Eight  examples  from  a  depth  of  5  to  10  fathoms  near  Pacific  Grove. 

STELLBRIRA  ZT08TBRNA  ( Jocdan  and  OOlMit). 

One  specimen  from  about  10  fathoms  near  Monterey. 

AVERRUMCUS  BMMBLANB  Jordan  and  Starks. 

Three  individuals  measuring  53  to  65  millimeters,  from  10  to  15 
fathoms  near  Pacific  Grove. 

Family  PLEURONECTIDiE. 

PLBURONICHTHTS  DBCURRSNS  Jordan  and  OUboft. 

The  yoimg of  this  species  (measuring  35  to  60  millimeters),  of  which 
a  considerable  number  were  secured  at  depths  of  10  or  15  fathoms, 
exhibit  a  brilliant  type  of  coloration  not  seen  in  the  adult.  The  body 
is  variously  spotted  and  clouded  with  black  and  brownish  black, 
reticulations  and  ocelli  also  appearing  without  any  particular  order. 
A  black  spot  or  ocellus  is  usually  present  on  the  lateral  line  near 
middle  of  body.  The  dorsal  has  about  12,  the  anal  usually  11  vertical 
black  bars  or  elongate  spots,  most  of  which  involve  two  or  three  rays 
and  extend  from^  base  to  near  tip  of  fins;  some  broken  in  the  middle 
or  only  represented  by  a  comparatively  small  distal  spot.  Both 
dorsal  and  anal  are  bordered  with  white.  The  caudal  is  dusky,  with 
white  edges  and  a  white  bar  across  the  base.  The  dusky  central 
portion  is  often  broken  by  white  lines  parallel  with  the  rays.  The 
blind  side  is  often  finely  speckled. 

Family  GOBIIDiE. 

RHnfOOOBIUS  mCHOLSI  (Baan). 

Examples  from  depths  of  10  or  15  fathoms  near  Pacific  Grove  were 
pale  blue  gray  in  life,  tinted  with  light  yellow  on  the  head;  chin  and 
throat  yellow ;  sides  with  five  indistinctly  defined,  dusky  vertical  bars ; 
scales  with  narrow  orai^e  borders;  dorsals  and  caudal  yellow,  the 
rays  and  spines  dotted  with  bright  orange;  spinous  dorsal  broadly 
ec^ed  with  deep  black;  anal  suffused  with  yellow;  pectorals  light; 
ventrals  black.  Some  specimens  were  less  brightly  colored,  the  ven- 
trals  being  almost  inunaculate. 

Family  BATHYMASTERIDJE. 

RATHBUHXLLA  AlXXm  Ollbait 

An  example  measuring  125  millimeters  was  taken  in  a  pool  near  the 
water's  edge  at  very  low  tide.    The  dorsal  fin  has  an  elongate,  black- 
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ish  spot  on  the  upper  anterior  edge.    The  head  is  contained  4.5  times 
in  the  length  to  base  of  caudal.    Dorsal  44;  anal  33;  pectoral  17. 

Family  BLENNIID^. 

NBOCLmUS  BLAHCHARDI  Ointfd. 

The  young  of  this  species,  measuring  about  44  millimeters,  have  12 
or  13  conspicuous  crossbands  on  the  body  and  a  row  of  11  spots  just 
below  the  base  of  dorsal  fin,  some  of  the  spots  coinciding  in  position 
with  the  bands.  The  anterior  ocular  cirrus  is  but  little  longer  than 
the  posterior  ones.  The  maxillary  reaches  beyond  the  eye  but  is  not 
quite  equal  in  length  to  half  the  head.  Found  in  the  pools  near 
Pacific  Grove. 

NXOCUNUS  SATnUCUS  Olrard. 

A  specimen  100  miUimeters  in  length,  from  a  pool  near  Pacific  Grove, 
has  the  m&xiUary  very  short,  not  quite  reaching  the  edge  of  the  pre- 
opercle.  The  filaments  of  the  head  are  short.  An  ocellus  is  present 
between  the  sixth  and  ninth  spines. 

Family  OPHIDIIDiE. 

CHQJLRA  TATLOBI  Otand. 

In  young  individuals  the  body,  excepting  the  abdomen,  is  covered 
with  minute  brown  specks,  the  spots  characteristic  of  larger  examples 
being  absent.  Taken  at  depths  of  10  or  12  fathoms  near  Pacific 
Grove. 
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Ranzania  makua  Jenkins. 

For  description  of  specimens  see  page  455. 
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TWO  NEW  SPECIES  OF  DIPTERA  IN  THE  UNITED  STATES 
NATIONAL  MUSEUM  COLLECTION. 


By  J.  R.  Malloch, 
Of  the  Bureau  of  Entomology,  United  States  Department  of  Agriculture. 


One  of  the  species  described  in  this  paper  was  collected  by  Mr. 
R.  P.  Currie  in  1903,  and  has  remained  among  the  imdetermined 
AnthomyidsB  since.  The  other  is  a  recent  addition  to  the  collections 
of  the  United  States  National  Museum,  which  it  is  considered  advis- 
able to  describe  in  addition  to  those  species  belonging  to  the  Borbor- 
idsdf  which  have  already  been  included  in  a  previous  paper. 

FAIINIA  TIBIALIS,  M 


J/oJe. — ^Eyes  rather  widely  separated  for  a  male  of  this  genus, 
the  narrow  central  stripe  opaque  black,  narrower  than  the  orbits 
at  below  oceUi,  orbits  shining,  silvery  white,  which  color  is  carried 
increasingly  broader  to  opposite  base  of  antemuB  and  from  this  point 
to  lower  angle  of  eyes  at  a  gradually  diminishing  breadth,  frons 
slightly  buccate,  mouth  inargin  and  cheeks  slightly  projecting, 
antennsa  black,  third  joint  brown  pollinose,  arista  black,  shining 
and  slightly  swollen  at  base,  palpi  black;  mesonotum  opaque  gray- 
brown  vntii  three  dark  brown  stripes  interrupted  anteriorly  and 
posteriorly,  as  well  as  a  spot  behind  humeri  and  one  above  wing 
bases  of  same  color,  acroetical  bristles  in  three  rows,  the  center  row 
the  weakest  and  rather  irregular,  scutellar  bristles  very  long,  the 
usual  four  much  the  longest,  pleurae  darker  than  disk  of  mesonotum; 
abdomen  narrow,  elongate-oval,  gray,  dorso-central  stripe  brown, 
narrow,  distinct  and  parallel-sided,  not  triangularly  dilated  on 
s^ments,  all  segments  with  numerous,  mod^ately  long  bristles, 
hypopygium  small,  gray-brown;  legs  black,  tihitd  and  apices  of 
femora  yellow,  anterior  femora  with  a  row  of  long  bristles  on  each  of 
the  poetero-dorsal,  postmor,  and  postero-ventral  surfaces,  mid 
f^nora  not  noticeably  constricted  at  apex,  antero-ventral  surface 
with  seven  almost  equally  long  'bristles  on  basal  half,  the  basal  one 
being  weak  and  hairlike,  and  13-14  on  apical  half,  which  steadily 
decrease  in  length  and  become  closer  as  they  near  apex,  postero- 
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ventral  row  longer,  more  regular,  and  not  decreasing  very  much  at 
apex,  the  basal  two  bristles  in  this  row  are  hairlikc^  posterior  surface 
with  a  row  of  fine  hairUke  bristles,  the  last  four  at  apex  very  stout 
and  strong,  the  row  on  the  anterior  surface  is  much  stronger,  but 
ends  in  3-4  ciu'led  bristles,  which  are  rather  weaker  than  the  apical 
four  in  posterior  row,  mid  tibise  only  gradually  thickened,  and  not 
much  so  from  base  to  apex,  the  pubescence  loose  but  short,  and  not 
much  longer  at  apex  than  at  base,  bristling  normal,  the  usual  two 
bristles  at  same  distance  from  apex,  hind  femora  with  an  irregular 
row  of  moderately  long  but  weak  bristles  on  basal  four-sevenths, 
and  three  much  longer  and  stronger  beyond  them,  as  well  as  6-7 
very  short  but  strong  bristles  on  apical  seventh  on  antero-ventral 
surface,  postero-ventral  row  much  longer,  more  hairUke  and  more 
regular,  anterior  surface  with  a  row  of  short  bristles  which  are  of 
almost  equal  length  to  middle,  then  become  longer  and  stronger,  and 
run  up  to  and  over  dorsal  surface  at  in  front  of  tip,  below  the  last  two 
bristles — on  antero-dorsal  surface — are  two  additional  bristles,  hind 
tibiflB  with  the  usual  two  dorsal,  two  antero-dorsal — one  at  almost 
in  transverse  line  with  upper  dorsal  and  one  smaller  at  near  apex — and 
two  antero-ventral  bristles,  the  upper  and  smaller  being  in  transverse 
line  with  upper  dorsal  and  the  stronger  at  a  UtUe  nearer  the  apex; 
wings  yellowish,  veins  brown,  paler  at  base,  inner  cross  vein  back- 
wardly  directed,  outer  cross  vein  bent,  as  long  as  penultimate  section 
of  fourth  and  joining  that  vein  at  two-fifths  from  inner  cross  vein 
to  wing  margin;  calyptrsB  with  lower  scale  slightly  the  larger;  halteres 
bright  yellow. 

Length,  5^  mm. 

Two  males,  Easlo,  British  Columbia,  June  9  and  15,  1903  (R.  P. 
Currie). 

Type— Cat.  No.  15216,  U.S.N.M. 

Allied  to  fascula  Fallen,  but  separable  by  the  absence  of  the  coxal 
thorns. 

UMOSINA  TRGCHAIfTSRATUS,  new  fpeclM. 

Male. — ^Black,  shining ;  f rons  at  center  about  one-third  broader  than 
long;  black,  subopaque,  except  on  stripes  occupied  by  central  rows 
of  bristles  and  at  bases  of  orbital  bristles,  where  it  is  shining,  orbital 
bristles  strong,  the  lower  one  slightly  the  weakest;  in  addition  to  the 
usual  bristles  there  are  only  2-3  wecJcer  bristles  present  on  the  orbits, 
two  of  which  are  situated  anterior  to  the  lower  orbital  bristle,  and 
one  between  it  and  the  second,  but  nearer  to  the  center  of  frons; 
center  rows  each  of  four  bristles,  the  lower  two  in  each  row  the 
strongest,  anterior  margin  of  frons  transverse,  below  and  slightly 
above  base  of  antennsB  there  is  a  distinct  production  which  is  carried 
down  to  epistome  and  forms  a  keel  to  the  face,  face  opaque  brown- 
black,  in  profile  concave  in  center,  anterior  vibrissa  very  strong. 
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inouryed,  second  much  weaker,  those  on  jowl  numerous  and  slightly 
upcuryed,  jowl  at  center  not  half  as  high  as  eye  at  center,  antennae 
black,  basal  joint  with  several  rather  long  bristles,  third  joint  with 
thick,  short,  pale  pilosity,  arista  subbasal,  distinctly  pubescent,  one 
and  one-half  times  as  long  as  breadth  of  frons,  palpi  black;  mesono- 
tum  shining,  indistinctly  three-striped,  posthumeral  bristles  strong, 
incurved,  four  pairs  of  dorso-central  bristles,  acrostical  bristles 
stronger  than  usual  and  distinguishable  from  the  usual  dorsal  setulsB, 
scutellum  subopaque,  longer  than  broad,  rounded,  with  eight  mar- 
ginal bristles,  the  anterior  pair  much  the  weakest,  being  only  half  as 
large  as  third  pair,  which  are  but  half  as  large  as  second  and  posterior 
pairs;  abdomen  subopaque,  second  segment  as  long  as  segments  3-5 
together,  the  other  segments  subequal,  there  are  numerous  bristles 
on  lateral  margins  of  second  and  several  long  and  numerous  short 
bristles  on  lateral  and  posterior  maigins  of  fourth  and  fifth  segments, 
hypopygium  glossy  black,  with  a  large  central  apical  depression  and 
numerous  surface  hairs,  ventral  surface  of  hypopygium  and  abdomen 
at  apex  hairy;  legs  black,  only  the  apices  of  mid  coxae  and  trochanters 
yellowish,  fore  tibiae  with  pale  pilosity  on  apical  half  of  ventral  sm*- 
face,  mid  trochanters  with  a  long,  strong,  curved  bristle  directed 
toward  apex  of  femur,  mid  femur  with  a  row  of  regular,  short,  but 
strong  bristles  on  apical  half  of  anterior  surface,  the  one  at  apex 
much  the  strongest,  posteriorly  with  one  at  apex,  mid  tibiae  with 
about  10  bristles  on  dorsal  surfaces — ^five  on  basal  third,  the  basal 
one  single,  the  next  four  paired  and  much  stronger,  and  five  in  a 
group  at  beyond  middle — one  ventral  bristle  beyond  middle  and  2-3 
apical  spurs,  all  mid  tarsal  joints  except  apical  one  with  apical  spines, 
those  on  metatarsus  very  strong,  hind  femur  normal,  hind  tibiae.with 
rather  irregular  dorsal  setulae,  one  of  which  at  apical  third  is  dis- 
tinctly stronger  than  the  others,  hind  metatarsus  not  much  dilated 
and  about  half  as  long  as  second  joint;  wings  clear,  costa  spinose  to 
end  of  first  vein,  from  humeral  vein  to  end  of  first  vein  two-thirds  as 
long  as  third  costal  division,  second  division  two  and  one-half  times 
as  long  as  third,  costa  ending  at  apex  of  third  vein,  basal  portion  of 
third  vein  subequal  to  second  portion  of  fourth,  last  portion  with  a 
distinct  upward  bend  and  ending  distinctly  in  front  of  wing  tip, 
outer  cross  vein  about  one  and  one-half  times  as  long  as  inner  and 
half  as  long  as  second  portion  of  fourth,  fourth  vein  indistinctly 
traceable  to  near  wing  margin,  but  neither  it  nor  the  fifth  carried 
distinctiy  beyond  cross  vein;  halteres  with  yellow  knob  and  fuscous 
stalk. 

Length,  2^  mm. 

One  female,  Rosslyn,  Virginia,  August  25,  1912  (J.  R.  Malloch). 

Type.— Ceit.  No.  15217,  U.S.N.M. 

IMstinguishable  from  any  described  American  species  by  the 
thomlike  bristle  on  the  mid  trochanters. 
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DESCRIPTIONS  OF  TWO  NEW  FISHES  OF  THE  GENUS 
TRIGLOPS  FROM  THE  ATLANTIC  COAST  OF  NORTH 
AMERICA. 


By  Charles  H.  Gilbbet, 

Profeaior  of  Zoology,  Stanford  Univemty. 


The  cottoid  genus  Triglops  has  been  assumed  to  be  represented  in 
the  North  Atlantic  by  a  single  species,  Triglops  pingdi,  supposed  to 
be  common  to  the  European  and  American  coasts,  if,  indeed,  not 
circumpolar  in  its  distribution.  This  fixed  idea  has  been  responsible, 
doubtless,  for  the  long  neglect  of  American  material,  although  such 
notes  concerning  it  as  have  been  published  have  indicated  a  form 
with  fewer  fin  rays  than  any  known  species  and,  furthermore,  with  a 
distinctive  black  ocellated  spot  on  the  spinous  dorsal  fin,  wholly 
unknown  elsewliere. 

Through  the  kindness  of  the  authorities  of  the  United  States 
National  Museum  the  writer  has  had  the  privilege  of  examining  all 
their  American  material  from  the  Atlantic  coast,  and  describes 
therefrom  the  following  new  species  from  the  coast  of  New  England 
and  a  new  subspecies  from  the  region  of  Newfoundland: 

TRIOLOPS  OBAMATISTroS,  new  ipeciet. 

Plate  64. 

TriglopB  pingeli  Goodb  and  Bean,  Bull.  Essex  Inst.,  vol.  11,  1897,  p.  13.— 
Jordan  and  Gilbert,  Fish.  North  Amer.,  1882,  p.  713. — Goode  and  Bean, 
Oceanic  Ichth.,  1895,  p.  267,  fig.  256.    Not  of  Reinhardt. 

Type. — Cat.  No.  73921,  U.S.N.M.,  a  male,  106  mm.  long  to  base 
of  caudal,  the  caudal  fin  injured,  the  total  length  approximately 
120  mm;  from  Gloucester,  Massachusetts. 

Measurements  in  hundredths  of  total  length  without  caudal: 
Length  of  head  30;  length  of  snout  9;  diameter  of  orbit  8.2;  inter- 
orbital  width  3;  length  of  maxillary  13;  greatest  depth  of  body  18; 
least  depth  of  caudal  peduncle  4.2. 

Dorsal  XI,  21;  anal  20;  pectoral  17;  ventral  I,  3.  Plates  along 
lateral  line  45. 

Proceeoinqs  U.  S.  National  Museum,  Vou  44-No.  1963. 
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Snout  sharp,  mouth  horizontal^  the  tip  of  the  maxillary  reaching 
to  below  the  middle  of  the  rather  large  eye,  which  almost  equals  the 
length  of  the  snout.  Interorbital  space  narrow,  gently  concave,  its 
width  but  little  more  than  half  the  diameter  of  the  pupil.  Teeth 
rather  coarse,  in  broad  bands  in  jaws  and  on  vomer,  the  palatines 
toothless.  Preopercle  with  four  small  spines,  the  upper  directed 
obUquely  upward  and  backward,  the  second  horizontally  back- 
ward, the  third  and  fourth  forward  and  downward.  Occiput  flat, 
or  very  gently  concave,  a  pair  of  low  diverging  ridges  at  its  posterior 
margin,  and  a  pair  of  small  tubercles  (very  short  converging  ridges) 
inunediately  behind  orbits.  Gill  membranes  widely  joined,  free  from 
the  isthmus,  their  posterior  margins  deeply  incurved. 

Fins  all  injured.  Last  dorsal  spine  joined  by  membrane  to  base 
of  first  ray  of  second  dorsal.  Both  ventrals  and  pectorals  extend 
beyond  origin  of  anal  fin.  Vent  midway  between  base  of  ventrals 
and  front  of  anal  fin.    Anal  papilla  reaching  base  of  first  anal  ray. 

Shf^een  very  fine,  covering  entire  back  and  sides  of  head  with 
exception  of  the  mouth  parts.  The  small  spinous  scutes  of  the 
dorsal  series  diminish  in  size  posteriorly  and  disappear  at  some  point 
under  the  last  half  of  the  dorsal  fin. 

Lateral  line  with  a  strong  downward  curve  near  its  origin,  rising 
again  opposite  the  vent,  parallel  thence  with  the  curve  of  the  back. 
The  scutes  are  very  finely  and  evenly  spinous  on  the  free  margins, 
without  longer  spines  at  the  posterior  angle.  The  lateral  folds  are 
very  numerous,  the  primary  folds  descending  from  the  posterior 
margins  of  the  plates  of  the  lateral  line,  a  number  of  secondary  folds 
intercalated  between  them,  usually  only  one  or  two  of  each  set  of 
secondary  folds  extending  to  the  lower  margin  of  the  spinous  area. 
These  spinous  plates  cover  also  the  anterior  part  of  the  trunk  behind 
the  axik,  and  a  few  from  opposite  sides  commonly  meet  on  median 
line  in  front  of  origin  of  anal  fin.  In  the  type,  45  folds  reach  to  just 
above  the  base  of  the  anal  fin.  Breast  with  a  number  of  cross  folds, 
varying  in  number,  but  usually  6  or  6.  The  folds  do  not  approach 
the  median  line  between  the  ventrals  and  the  vent. 

The  back  is  marked  with  fom*  dark  crossbars  which  reach  the 
lateral  line,  one  under  spinous  dorsal,  two  imder  soft  dorsal,  and  one 
on  caudal  peduncle.  Below  the  lateral  line  is  a  series  of  short  blackish 
quadrate  spots  or  blotches,  separated  by  silvery  interspaces  (or  it 
may  be  interpreted  as  a  lengthwise  silvery  streak  interrupted  by 
dark  blotches).  The  breast  and  belly,  the  postaxial  region,  and  the 
area  in  front  of  all  but  upper  pectoral  rays  bright  silvery.  In  males, 
a  roundish  black  spot  on  cUstal  half  of  posterior  dorsal  spines,  broadly 
margined  with  silvery  white,  except  at  the  free  edge  of  the  fin.  A 
similar  but  much  smaller  spot  on  anterior  dorsal  spines.  There  is 
no  trace  of  these  spots  in  females,  and  they  are  not  present  in  very 
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young  males.  Soft  dorsal  in  males  with  wide  oblique  or  nearly 
horizontal  bars,  in  females  with  narrow  dotted  lines.  Other  fins 
unmarked. 

In  10  cotypes  from  the  Gulf  of  Maine  (Cat.  No.  45547,  U.S.N.M.), 
from  Cape  Cod  (Cat.  No.  43067J),  from  George's  Bank,  and  from 
Gloucester,  Massachusetts,  the  fin  rays  are  as  follows: 


Dorsal  spines. 

Dorsal  rays. 

Anal  rays. 

Pectoral  re3rs. 

Number 

X 

5 

XI 
5 

21 
2 

22 

8 

20 
2 

21 

8 

17 
9 

18 

8mcinMins. 

1 

Among  the  collections  of  the  United  States  National  Museum  are 
numerous  specimens  taken  by  the  Fisheries  steamer  Albatross  off  the 
coast  of  Newfoundland  and  Nova  Scotia,  which  agree  with  typical 
ommatistius  from  the  New  England  coast  in  all  respects  save  the 
armature  of  the  body.  In  the  northern  specimens,  without  excep- 
tion, the  primary  folds  only  are  developed,  and  agree  in  number, 
therefore,  with  the  scutes  of  the  lateral  line  with  which  they  are 
connected,  while  in  typical  ommatistius  many  secondary  folds  are 
intercalated.  In  the  northern  specimens  again  th^  breast  is  naked, 
or  contains  few  partial  cross  folds,  the  postpectoral  area  is  widely 
naked  in  its  lower  portion,  and  the  lower  part  of  caudal  peduncle  is 
also  frequently  naked  or  nearly  so.  The  lateral  folds  do  not  meet 
across  the  median  line  in  front  of  the  anal  fin. 

In  all  other  respects  of  shape,  fin  rays,  and  color,  including  the 
ocellate  spots  on  dorsal  in  the  males,  the  two  forms  agree,  but  they 
can  be  distinguished  at  a  glance,  and  being  geographically  separate 
are  worthy  of  recognition.  The  northern  form  would  seem  worthy 
of  specific  rank  were  it  not  that  two  specimens  of  the  collection,  one 
from  off  Chebucto  Head,  Nova  Scotia,  and  one  from  Georges  Bank, 
Massachusetts,  seem  to  a  certain  extent  intermediate.  Also,  among 
perfectly  typical  examples  of  omm^aiistius  from  Gloucester,  is  a  single 
young  specimen  typical  of  the  north.  For  these  reasons,  with  the 
probability  of  further  intergradation  being  fou^id,  I  propose  to  recog- 
nize the  northern  form  as  a  subspecies. 

TRIOLOPS  OBIMATISTroS  TBRRJBNOViB,  new  subtpeciea. 

Type. — Cat.  No.  46063,  U.S.N.M.,  a  male  specimen  95  mm.  long 
to  base  of  caudal,  110  mm.  in  total  length,  from  Fisheries  steamer 
Albatross  Station  2445,  off  Newfoundland  Gat.  45°  09'  30"  N;  long. 
49°  48'  30"  W.);  depth,  39  fathoms. 

Dorsal  XI,  21;  anal  21;  pectoral  18;  ventnds  I,  3.  Scutes  in 
lateral  line  47,  diminishing  greatly  in  size  on  caudal  peduncle,  one  or 
two  of  the  posterior  ones  lacking.  No  intercalated  secondary  folds, 
the  number  of  those  terminating  immediately  above  base  of  anal  fin 
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26  (46  in  type  of  ommatistivs  ommaJtistius) .  Breast  with  short  traces 
only  of  two  cross  folds;  in  many  cotypes  the  breast  is  wholly  naked, 
in  others  with  three  or  four  folds.  Sides  of*  abdomen  largely  naked. 
No  folds  approach  median  line  in  front  of  anal  fin. 

Fifty-seven  cotypes  of  T.  ommatistms  terrsenovss  have  been  exam- 
ined from  Albatross  collections  off  the  coasts  of  Newfoundland  (sta- 
tions 2438,  2441,  2444,  2445,  2446,  2449,  2460,  2461,  2466,  2492, 
2493),  all  holding  perfectly  the  distinctive  characters  of  the  sub- 
species. They  vary  principally  in  the  plating  of  the  caudal  peduncle, 
the  sides  of  the  abdomen,  and  the  breast,  some  specimens  being  much 
more  completely  naked  than  others.  In  26  specimens  the  fin  rays 
range  as  follows: 


Dorsal  spines. 

Dorsal  nys. 

Aoal  rays. 

Pectoral  rays. 

Number 

X 

17 

XI 
8 

21 
3 

22 

16 

23 

6 

20 
3 

21 
13 

22 

9 

17 
10 

18 
14 

19 

1 

Unfortunately  no  specimens  of  Triglops  are  available  from  the 
west  coast  of  Greenland.  Four  individuals  taken  by  the  Zoological 
Polar  Expedition  of  1900,  off  the  east  coast  of  Greenland  (lat.  72^ 
26'  N.),  indicate  a  species  totally  distinct  from  the  forms  here 
described.  Two  are  males  and  two  females,  and  all  agree  in  the 
characteristic  lengthwise  brown  streaks  and  spots  below  the  lateral 
line,  the  blunt  snout,  and  the  very  large  eye,  as  figured  by  CoUett 
from  Norwegian  material.^  None  of  them  resembles  the  female  he 
there  figures  (fig.  10),  either  in  the  smaller  eye,  the  sharper  snout, 
the  coloration,  or  in  the  lesser  number  of  rays  in  the  pectoral  fin  (18). 
The  fin  counts  in  our  four  Greenland  specimens  follow: 


Dorsal 
fins. 

Dorsal  rays. 

Anal  rays. 

Pectoral  rays. 

Number 

XI 

4 

25 
2 

26 
2 

24 
2 

25 
2 

21 
2 

22 
2 

Specimens 

'  Norw.  N.  AU-  Exp.,  pi.  1,  flg.  9. 
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RESULTS  OF  THE  YALE  PERUVIO  EXPEDITION  OF  1911. 
HYMENOPTERA— ICHNEUMONOIDEA. 


By  H.  L.  ViBEECK, 

OJ  the  Bureau  of  Entomology ^  United  States  Department  of  Affricultwre. 


Of  the  three  species  of  Ichneumonidee  collected  by  the  Yale  Peru- 
vian Expedition,  all  of  which  proved  to  be  new  to  science,  one  belongs 
to  CyUoceria  SchiSdte,  a  genus  new  to  South  America;  another  to 
TracTiysphyrus  Haliday,  a  little-known  South  American  genus; 
while  the  third  species  belongs  to  Anisitsia  Viereck,  recently  described 
from  North  America,  but  well  represented  in  both  North  and  South 
America.  No  other  species  of  this  superfamily  were  submitted  for 
determination. 

AmsrrSIA  TINCOCHACJB,  imw  speelat. 

Type-locality. — ^Tincochaca,  7,000  feet,  Peru. 

Type,—CQ,i.  No.  15116,  U.S.N.M. 

Female. — Jjength,  11.5  mm.;  head,  including  antennse,  palpi, 
mandibles,  and  labrum,  shining  black  or  at  least  blackish,  lateral 
ocelli  nearer  to  the  eyes  than  to  each  other,  but  nearer  to  each  other 
than  to  the  occipital  carina;  thorax  finely,  opaquely  sculptured  and 
pimctured,  including  the  stigma,  veins,  wing  base,  tegulce,  coxee, 
and  trochanters  black  or  blackish,  rest  of  legs  mostly  blackish  red, 
wings  faintly  tinged  with  black;  propodeum  black  and  opaquely 
sculptured,  mostly  reticulated,  with  the  basal  and  apical  transverse 
carincB  more  or  less  developed,  as  in  some  cryptini,  the  apical  trans- 
verse carina  produced  into  a  blunt,  process  on  each  side,  petiole 
black,  postpetiole  and  rest  of  abdomen  rather  castaneous,  exserted 
portion  of  the  ovipositor  hardly  as  long  as  the  apical  truncature  of 
the  abdomen. 

Labeled,  "Collected  August  10,  1911.'' 

CTLLOCBRIA  TINCOCHACJB,  new  spedat. 

Type-locality. — ^Tincochaca,  7,000  feet,  Peru. 
T/pe.—CeLt.  No.  15117,  U.S.N.M. 

Male. — ^Length,  8  mm.;  related  to  C.  marginator  SchiOdte,  from 
which  it  differs  chiefly  in  the  straight,  more  distinctly  marginated, 
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posteriorly  converging  sides  of  the  scutel,  in  the  median  longitudi- 
nal carinas  of  the  propodeum  converging  posteriorly,  and  in  the 
presence  of  two  longitudinal  carinsB  on  the  first  dorsal  abdominal 
segment  between  the  spiracles  and  the  base  of  the  segment. 
Labeled,  ''Collected  August  8,  1911." 

Genus  TRACK YSPHYR US  Haliday. 

AS  determined  by  the  writer,  this  genus  goes  to  CaUicrypius  Ash- 
mead,  as  placed  in  Schmiedetnecht's  table  in  Genera  Insectorum. 
The  latter  genus  is,  however,  misplaced  and  belongs  properly  near 
Melanocryptus  Cameron  in  the  same  table.  The  notauli  in  Tror 
chysphyrus,  as  represented  by  the  following  species,  extend  as  distinct 
furrows  to  beyond  the  middle  of  the  dorsulum. 

TRACHTSPHYRT7S  CLBONIS,  new  ipeclet. 

Type-locality, — Cuzco,  11,500  feet,  Peru. 

Type,— C Sit.  No.  15118,  U.S.N.M. 

Female, — Length,  12  mm.;  head  shining,  as  seen  from  in  front 
virtually  as  long  as  wide,  face  greenish  with  purplish  reflections, 
clypeus  purplish,  with  a  few  punctures,  cheeks  purplish,  with  widely 
separated  pimctures,  mandibles  black,  with  pinT)lish  and  greenish 
reflections,  front  and  vertex  greenish,  with  purplish  reflections, 
lateral  ocelli  virtually  as  near  to  the  eyes  as  to  each  other,  scape 
apparently  shorter  than  the  first  joint  of  the  flagel,  the  latter  a 
little  longer  than  the  next  joint,  scape  greenish  and  purplish,  pedi- 
cel and  flagel  blackish,  with  reddish-brown  sutures,  palpi  blackish; 
thorax  shiny  and  mostly  greenish,  dorsulum  highly  polished  and 
punctured,  purplish,  pronotum  striated,  mesopleurce  wrinkled, 
tegulsB  with  scattered  punctures  and  piu'plish,  wings  dark  blackish- 
brown,  with  violaceous  reflections,  stigma  and  veins  blackish,  cox® 
and  trochanters  mostly  purplish,  femora  and  tibisa  reddish,  tarsi 
mostly  blackish;  propodeum  greenish,  wrinkled,  and  shining;  abdo- 
men finely  shagreened  and  purplish,  exserted  portion  of  the  ovi- 
positor apparently  two-thirds  as  long  as  the  abdomen. 

Labeled,  *' Collected  July  9,  1911." 
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A  SYNOPSIS  OF  THE  AMERICAN  MINKS. 


By  N.  HOLLISTEB, 
Assistant  Curator^  Division  of  Mammals,  United  States  National  Mtueffn, 


No  complete  review  of  the  American  forms  of  the  subgenus  Latreola 
has  appeared  since  Mr.  Outram  Bangs,  in  1896,  published  his  Notes 
on  the  Synonymy  of  the  North  American  Mink.*  In  this  paper,  the 
first  to  deal  with  the  subject  from  the  modem  point  of  view,  with  the 
geographical  races  treated  as  subspecies,  Mr.  Bangs  recognized  four 
forms,  the  visan,  lutreocephala,  and  wlgivaga  of  the  present  revision, 
and  a  new  subspecies,  enerffumenos,  from  the  Pacific  coast.  This 
latter  form  included,  in  addition  to  the  restricted  energumenos  of  later 
workers,  the  minks  afterwards  described  as  ingens,  mdampepluSj  and 
nesolestes. 

Since  the  publication  of  Mr.  Bangs's  paper  the  number  of  described 
forms  of  American  minks  has  grown  to  ten,  including  one  species 
known  only  from  the  bones  and  teeth,  and  probably  extinct. 

A  carefid  review  of  the  minks  in  the  collection  of  the  United  States 
National  Museimi  has  shown  that  while  all  the  described  forms  must 
be  recognized,  the  lack  of  revisionary  work  with  a  large  collection  has 
kept  the  group  in  an  unsatisfactory  condition,  and  that  the  ranges  and 
characters  of  the  various  subspecies  were  imperfectly  known.  In  all 
the  more  comprehensive  works  of  reference  the  ranges  are  incorrectly 
given,  and  in  many  regional  lists  the  specimens  have  been  wrongly 
identified.  It  has  seemed  important,  therefore,  that  the  results  of 
the  examination  of  this  material,  some  370  specimens  in  all,'  should 
be  published. 

Genus  MUSTELA  Linnaeus. 

1758.  Mustela  Linnjbus,  Syst.  Nat.,  ed.  10,  vol.  1,  p.  45.    Type, — Mustela  erminea 
Linnseus. 

Subgenus  IiUTBBOLA  Wagner. 

1841.  Lutreola  Wagner,  Suppl.  Schreber's  Sftugthiere,  vol.  2,  p.  239.    Type.-— 
Mustela  lutreola  Linnaeus. 

>  Proo.  Boston  Soo.  Nat.  Hist.,  vol.  77,  pp.  1-6,  March,  1896. 

s  In  addition  to  the  material  In  the  United  States  National  Museum  collection  proper,  a  few  especially 
instructive  specimens  from  the  Biologioal  Survey,  Department  of  Agrkmlturo,  have  bean  studied. 

Proceedings  U.  8.  National  Museum,  Vol.  44— No.  1965. 
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LIST  OF  AMERICAN  FORMS  WITH  TYPE  LOCALITIES. 

Muttela  vison  vison  Schreber Eastern  Canada. 

lutreoeephala  Harlan Maryland. 

ItUentis  (Bangs) Matai^zas  Inlet,  Florida. 

wlgivaga  (Bangs) Burbridge,  Louisiana. 

Ut\fera  nobis Elk  River,  Minnesota. 

laeuttris  (Preble) Echimamish  River,  Keewatin. 

energumenoi  (Bangs) Snmas,  British  Columbia. 

nesolettes  (Heller) » Admiralty  Island,  Alaska. 

melampepltu  (Elliot) Kenai  Peninsula,  Alaska. 

tn^feTM  (Osgood) Fort  Yukon,  Alaska. 

jnaerodon  (Prentiss) Brooklin,  Maine . 

*  IffUSTELA  VISON  VISON  Schreber. 

1777.  MtuUla  viton  Sohrbbbr,  Die  S&ugthiere,  pi.  1276. 

1800.  Lutra  vison  Shaw,  Gen.  Zodl.,  vol.  1,  p.  448. 

1800.  [MiiaUla]  minx  Tubton,  Syst.  Nat.,  vol.  1,  p.  58.    (North  America.) 

1829.  MusUla  {Putoriui)  vison  Richardson,  Faun.  Bor.-Amer.,  vol.  1,  p.  48. 

1830.  [Putoriiia]  viwn  Gapper,  Zool.  Joum.,  vol.  5,  p.  202. 

1854.  PutoriuB  nigrucens  Audubon  and  Bachman,  Viv.  Quad.  North  Amer., 

vol.  3,  p.  104.    (Mountains  of  Pennsylvania,  northern  New  York,  Vermont, 

and  Canada.) 
1857.  MtuUla  winingui  Baird,  Mamm.  North  Amer.,  p.  177  (in  synonymy). 
1877.  PtUoriuB  (Lutreola)  vison  Coues,  Fur  Bear.  Anim.,  p.  160. 
1899.  PuioriuB  vison  vison  Miller,  Bull.  N.  Y.  State  Mus.,  vol.  6,  No.  29,  p.  350 

(October),  November  18. 
1899.  Llutreola]  vison  Jordan,  Man.  Vert.  North.  U.  S.,  ed.  8,  p.  344. 
1902.  LtUreola  vison  Preble,  North  Amer.  Fauna,  No.  22,  p.  66,  October  31. 
1912.  MusUla  vison  vison  Miller,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.   101, 

December  31. 

Type-locality, — ^Eastern  Canada. 

Geographic  distribution. — Eastern  Canada,  west  to  Hudson  Bay; 
south  in  interior  to  Catskill  Mountains,  New  York,  and  to  northern 
Pennsylvania.    Not  found  on  the  coast  south  of  New  Brunswick. 

Subapecific  characters. — Smallest  of  the  American  minks;  colors 
dark.  Skull  small  and  comparatively  weak  and  smooth,  without  well- 
developed  sagittal  crest;  teeth  small. 

MeasyremerUs  of  shads. — ^Average  of  6  skulls  of  adult  males  from 
Quebec  and  the  Adirondack  Mountains,  New  York:  Condylobasal 
length,  65.2;  zygomatic  breadth,  36.8;  least  postorbital  constric- 
tion, 13.1;  mastoid  breadth,  32.3;  length  of  upper  molar-premolar 
row,  16.9  mm. 

Remarks. — ^The  western  range  of  typical  vison  is  imperfectly 
mapped.  Where  it  meets  the  subspecies  lacustris  and  letifera  can  not 
be  stated  at  present,  as  good  series  of  skulls  from  western  Ontario, 
eastern  Keewatin,  and  the  middle  Great  Lakes  region,  necessary  to 
determine  the  matter,  are  not.  at  hand. 
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MU8TBLA  VISON  LUTKBOCEPHALA  Hv Um. 

1804.  ?  MtuUla  winingtu  Babton,  Trans.  Amer.  Philos.  Soc,  voL  6,  p.  70.    {No- 

mennudum,) 
1825.  Jiuttela  lubreocephala  Habian,  Faun.  Amer.,  p.  63. 
1868.  2iltuUla]  ru/a  SMrra,  Jardinea'  Nat.  Lib.,  vol.  15,  p.  189.    (New  York.) 

Not  Mtutela  ru/a  Dbsmarest,  1820. 
1865.  Viaon  ItUreocephala  Gbay,  Proc.  Zool.  Soc.  London,  1865,  p.  116. 
1896.  Putorius  viion  lutreocephaltu  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  voL  27, 

p.  4,  March. 
1898.  [PutoriuB  viion]  lutreoeephala  Tboubssabt,  Gat.  Mamm.,  voL  1,  p.  274. 
1903.  Lutreola  vison  lutreoeejiidlus  Prbntiss,  Proc.  U.  S.  Nat.  Mus.,  voL  36,  p. 

887,  July  6. 
1905.  Lutreola  viaon  lutreoeephala  Obbrholsbb,  Notes  Mamm.  and  Summ.  Birds 

west.  North  Carolina  [Pub.  Biltmore  Forest  School],  p.  8,  September. 
1905.  Lutreola  lutreorephda  Bailbt,  North  Amer.  Faima,  No.  25,  p.  196,  Octo- 
ber 24. 
1912.  MuBUla  vison  lutreoeephala  Mzllbb,  Bull.  U.  8.  Nat.  Mns.,  No.  79,  p.  101, 

December  31. 

Type4ocdlity. — ^Maryland. 

OeograpMc  distrifmtion. — ^Eastern  United  States,  from  coast  of  New 
En^and  south  to  North  Carolina,  and,  in  the  interior,  to  central 
Geoi^a  and  Alabama;  westward  through  southern  Pennsylvania  and 
Ohio  to  Missouri  and  northeastern  Texas. 

Subapecijic  characters. — ^Larger  and  more  generally  robust  than 
M.  V,  vison;  smaller  than  M.  v.  ledfera.  Coloration  averaging  much 
as  in  vison,  possibly  slightly  darker;  darker  than  in  Utifera,  with 
far  less  white  beneath.  Skull  much  heavier  and  more  angular  than 
in  vison,  with  well-developed  sagittal  crest  in  adults;  smaller  than  in 
Utifera. 

Measwements  of  «fcttZZff.— Average  of  7  skulls  of  adult  males  from 
Maryland  and  southeastern  New  York:  Condylobasal  length,  68.6; 
zygomatic  breadth,  40.9;  least  postorbital  constriction,  14.8;  mas- 
toid breadth,  34.7;  length  of  upper  molar-premolar  row,  17.8  mm. 
•  RemarTcs. — ^This  subspecies,  the  conmion  mink  of  eastern  United 
States,  grades  into  letifera  wherever  the  ranges  of  the  two  forms  meet. 
It  also  blends  without  break  into  the  smaller  Gulf  coast  form  vulgi- 
vaga.  Its  intergrad^tion  with  vison  and  with  Iviensis  is  not  so  well 
shown  in  the  specimens  at  hand,  though  the  evidence  seems  suffi- 
cient to  prove  that  they  must  run  together.  Specimens  from  the 
Catskill  Mountains  seem  typical  of  vison,  while  from  Highland  Falls, 
Sing  Sing,  and  from  Long  Island,  New  York,  are  skins  and  skulls 
equally  typical  of  hUreocephala.  In  specimens  from  Maine,  however, 
I  believe  I  can  see  proof  of  intergradation.  Three  specimens  from 
Smiths  Island,  Virginia,  are  certainly  not  typical  of  either  lutreo- 
eephala or  Iviensis,  and  appear  to  be  '^intermediates.'' 
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ICUSTKLA  VISON  LUTBIISIS  (Bogi). 

1898.  Putorius  {LvJtreola)  lutensii  Banos,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  28, 

p.  229,  March. 
1901.  [Pulomu]  luUnsis  Elliot,  Field  Col.  Mus.  Publ.  ZooL,  vol.  2,  p.  840. 
1901.  Pvioriui  liUensis  Miller  and  Rrhn,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  30, 

No.  1,  p.  220,  December  27. 
1912.  MusUla  lutensis  Miller,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.  101,  December 31. 

Type-locality, — Salt  marshes  off  Matanzas  Inlet,  St.  John  County, 
Florida. 

Oeographic  distrilmtion. — Coast  of  southeastern  United  States  from 
South  Carolina  to  Florida. 

Subspedjic  characters. — Size  medium;  colors  pale,  russet  to  day  or 
reddish-brown;  tail  short.  Skull  long  and  slender;  teeth  large, 
tooth  row  measuring  greater  than  in  any  existing  American  mink. 

Measurements  of  sJcvMs. — ^Average  of  6  skulls  of  adult  males  from 
coast  of  Georgia  and  South  Carolina:  Condylobasal  length,  71.1; 
zygomatic  breadth,  39.8;  least  postorbital  constriction,  12.2;  mas- 
tofd  breadth,  34;  length  of  upper  molar-premolar  row,  19.2  mm. 

jB^TTiari^.— Specimens  from  Smith's  Island,  Virginia,  though 
referred  provisionally  to  M.  v.  hitreocephala,  show  such  a  strong 
approach  toward  lutensis  that  I  believe  the  evidence  of  intergrada- 
tion  is  sufficient  to  warrant  me  in  treating  this  remarkable  mink  as 
a  subspecies.  Good  series  of  minks  from  the  immediate  seacoast 
between  Smith's  Island  and  Charleston  will  be  necessary  before  a  final 
understanding  of  the  relationships  of  these  two  forms  is  possible. 

ICUSTELA  VISON  VULOIVAGA  (Btngi). 

1895.  Putorius  {LvJtreola)  vulgivagus  Banqs,  Proc.  Boston  Soc.  Nat.  HiBt,  vol.  26, 
p.  539,  author's  edition,  July  31. 

1896.  Putorius  vison  vulgivagua  Bangs,  Proc.  Boston  Soc.  Nat.  Hist,  vol.  27,  p.  5, 
March. 

1896.  PuUnius  vulgivagus  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  vd.  27,  p.  5, 

March. 
1912.  MtisUla  vison  vulgivaga  Millbb,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.  102 

December  31. 

Type-locality, — ^Burbridge,  Plaquemines  Parish,  Louisiana. 

Geographic  distribviion, — Coast  of  Louisiana  and  Mississippi.  North 
in  the  Mississippi  River  bottoms  to  northern  Louisiana. 

Subspedjic  characters. — ^Like  M.  v.  hUreoceph4Ua,  but  averaging 
decidedly  amallq^  and  somewhat  paler. 

Measurements  of  shiUs. — ^Average  of  6  skulls  of  adult  males  from 
coast  region  of  Louisiana:  Condylobasal  length,  66.9;  zygomatic 
breadth,  37.8;  least  postorbital  constriction,  14.2;  mastoid  breadth, 
32;  length  of  upper  molar-premolar  row,  17.6  mm. 

RemarJcs. — ^llie  Louisiana  coast  mink  is  simply  a  small,  ali^tly 
paler  form  of  hUreocephaia,  with  which  it  intergrades  throughout 
the  lower  Mississippi  River  region.  Specimens  from  as  far  north 
on  the  Mississippi  River  as  Burlington,  Iowa,  show  a  slight  tendency 
toward  vulgivaga,  while  specimens  from  western  Alabama  are  almost 
typical  of  lutreocephala. 
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MUSTKLA  VISON  LBTIFBRA,  new  tubspedei. 
1888.  Lutreola  vison  Bailet,  Rep.  Gomm.  Agric,  1887,  p.  433. 

Type-locality. — ^Elk  River,  Minnesota.  Type-epecimen,  No.  188305, 
U.S.N.M.,  male  ad.,  skin  and  skull;  collected  November  7,  1886,  by 
V.  Bailey. 

OeoffrapTiic  diMriJyatUm. — ^Prom  northern  Wisconsin  and  northern 
South  Dakota  south  to  northern  Illinois,  northern  Missouri,  and 
southern  Kansas. 

Subspedjic  characters, — Like  Mustela  vison  lacustris,  but  averaging 
smaller  and  paler.  Skull  smaller,  less  constricted  back  of  postorbitai 
processes  and  with  very  much  lighter,  narrower  rostrum. 

Measurements. — ^Total  length  of  type:  660  (26  inches,  flesh). 
Skull  of  type:  Condylobasal  length,  69.6;»zygomatic  breadth,  40.9; 
least  postorbitai  constriction,  13;  mastoid  breadth,  35.4;  length  of 
upper  molar-premolar  row,  17.9  mm.  Average  measurements  of  five 
skulls  of  adult  males  from  Elk  River  and  Fort  Snelling,  Minnesota: 
Condylobasal  length,  69.3;  zygomatic  breadth,  39.8;  least  postorbitai 
constriction,  12.8;  mastoid  breadth,  36;  length  of  upper  molar- 
premolar  row,  17.9  mm. 

RemarJcs. — This  is  a  well-marked  subspecies  occupying  a  lai^e  area 
in  the  upper  Mississippi  Valley  and  thence  southwest  to  Kansas. 
Owing  to  the  lack  of  good  series  of  adult  specimens  from  the  middle 
Mississippi  Valley,  the  limits  of  the  range  of  this  form  to  the  south- 
east can  not  now  be  defined  satisfactorily.  In  general,  the  line 
dividing  the  ranges  of  letifera  and  lutreocepJiala  runs  from  the  north- 
western comer  of  Indiana  to  the  northeast  comer  of  Missouri,  thence 
southwest  to  the  southeastern  corner  of  Kansas.  Larger  series,  to 
supplement  the  scattering  material  now  at  hand  from  this  general 
region,  may  materially  change  our  ideas  of  these  limits;  but  there  is 
no  trouble  in  distinguishing  the  two  forms,  which,  back  from  the 
general  line  of  intergradation  are  represented  by  large  series  and  are 
well  marked. 

MUSrtELA  VISON  LACUSTRIS  (Preble). 

1902.  LtUreola  vUon  lacuutris  Pbeble,  North  Amer.  Fauna,  No.  22,  p.  66,  October 
31. 

1903.  PtUoriuB  vison  lacuBtrU  MHiLER  and  Rehn,  Proc.  Boston  Soc.  Nat.  Hist., 
vol.  31,*  No.  3,  p.  114,  August. 

1912.  Mustela  vison  lacustris  Miller,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.  101, 
December  31. 

Type-locality. — Echimamish  River  (near  Painted  Stone),  Keewatin. 

Oeograpjiic  distribution. — Interior  of  Canada  from  Great  Bear  Lake 
and  western  shores  of  Hudson  Bay  south  through  Alberta,  Sas- 
katchewan, and  Manitoba,  to  southern  North  Dakota. 

Subspedjic  characters. — Nearest  related  to  M.  v.  ingens,  but  smaller, 
slightly  paler,  and  with  maximum  amount  of  white  beneath.  Differs 
from  M.  V.  letifera  m  its  slightly  lai^er  size,  darker  average  color,  and 
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very  broad  rostrum.  Braincase  flat,  long,  and  little  rounded  pos- 
teriorly. 

Measurements  of  sJcuUs. — ^Averi^e  of  8  skulls  of  adult  males  from 
Keewatin:  Condylobasal  length*  71.5;  zygomatic  breadth,  42.3;  least 
postorbital  constriction,  11.9;  mastoid  breadth,  37.2;  length  of  upper 
molar-premolar  row,  18.4  mm. 

Remarks. — ^This  form,  which  has  an  extensive  range  over  the 
interior  of  Canada,  grades  into  the  still  larger  ingens  in  the  lower 
Mackenzie  Valley;  and  in  the  northern  United  States  (northern  Min- 
nesota and  southern  North  Dakota)  blends  into  the  lighter  colored 
and  slightly  less  robust  letifera. 

MUSTSLA  VISON  BNSROTTMENOS  (Bangs). 

1896.  PtUorius  vuon  energumenos  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  27, 
p.  5,  March. 

1897.  LtUreola  vison  energumenos Merriam,  Mazama,  vol.  1,  No.  2,  p.  227,  October. 
1912.   Mustela  vison  er^ergumenos  Miller,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.  101, 

December  31. 

Type-locality, — Sumas,  British  Columbia. 

Geographic  distribution. — Western  North  America,  from  northern 
British  Columbia  south  to  the  Sierra  Nevada  Mountains  in  California 
and  Rocky  Mountains  in  New  Mexico. 

Suhspecific  characters. — Size  rather  small;  coloration  dark.  Skull 
differs  from  those  of  its  geographic  neighbors,  'UwustriSy  Tiesolesies,  and 
letifera,  in  its  smaller  size  and  small  teeth. 

Measurements  of  sJcuUs. — ^Average  of  5  skulls  of  adult  males  from 
British  Columbia,  Washington,  Idaho,  and  Wyoming:  Condylobasal 
length,  66.2;  zygomatic  breadth,  38.6;  least  postorbital  constriction, 
13.2;  mastoid  breadth,  33.7;  length  of  upper  molar-premolar  aeries, 
17.4  mm. 

RemarJcs. — ^Though  commonly  referred  to  as  a  large  form,  the 
^measurements  of  skulls  of  adult  males  of  this  subspecies  are  exceeded 
by  those  of  all  our  minks  excepting  vison  and  wlgivaga,  and  good 
series  from  all  parts  of  the  range  of  energumenos  bear  this  out.  Inter- 
gradation  is  shown  by  the  specimens  at  hand  only  in  southeastern 
Alaska,  with  nesolestes;  and  in  the  eastern  edge  of  the  northern 
Rockies,  with  la^ustris. 

ICUSTELA  VISON  NBSOLBSTBS  (HeUer). 

1909.  Lutreola  vison  nesolestes  Heller,  Univ.  California  Publ.  Zool.,  vol.  5,  No. 

2,  p.  259,  February  18. 
1912.  Mustela  vison  nesolestes  Millbb,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.  102, 

December  31. 

Type-tocality. — ^Windfall  Harbor,  Admiralty  Island,  Alaska. 
Geographic  distrihution. — ^Alexander  Archipelago,  Alaska. 
Suhspecific  characters. — Size  intermediate  between  ingens  and  ener^ 
gumenos;  colors  rather  dark.    Skull  with  broadly  spreading  zygo- 
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mata;  teeth,  especially  last  upper  molar;  very  large.  Measurements 
of  length  of  upper  molar-premolar  series  exceeded  only  by  those  of 
lutensia  and  macrodon. 

Measurements  of  ahuUa  — Average  of  3  skulls  of  adult  males  from 
Admiralty  and  Baranof  Islands:  Condylobasal  length,  69.7;  zygo^ 
matic  breadth.  41.5;  least  postorbital  constriction,  13.2;  mastoid 
breadth,  34.6;  length  of  upper  molar-premolar  row,  18.9  mm. 

Remarks, — ^The  large  teeth  readily  distinguish  this  form  from  its 
neighbors  on  the  mainland.  It  apparently  intergrades  with  ener- 
gumenos  over  the  islands  of  extreme  southeastern  Alaska  and  British 
Columbia.  

MUSXSLA  VISON  MELABIPBPLUS  (BUlot). 

1903.  PtUarius  vison  melampeplua  Elliot,  Field  Col.  Mus.  Publ.  Zool.,  vol.  8, 
No.  10,  p.  170,  April. 

1904.  Lutreola  vison  melampeplus  Osgood,  North  Amer.  Fauna,  No.  24,  p.  45, 
November  24. 

1905.  Putorius  melampeplus  Eujor,  Field  Col.  Mus.  Publ.  ZooL,  vol.  6,  p.  425. 
1912.  Mustela  viaon  melampeplus  BIiller,  BuU.  U.  S.  Nat.  Mus.,  No.  ^,p.  102, 

December  31. 

Type4ocaMty. — ^Eenai  Peninsula,  Alaska. 

Geographic  distribution. — ^Kenai  Peninsula  and  C!ook  Inlet  region, 
Alaska. 

Suhspedjic  characters. — Closely  related  to  M.  v.  energwmenos,  and  of 
about  same  size;  colors  averaging  darker  and  skull  with  audital 
bullae  much  flattened. 

MeasureTnerUs  of  sTcvUs. — ^Average  of  skulls  of  5  adult  males  from 
the  Kenai  Peninsula:  Condylobasal  length,  66.9;  zygomatic  breadth, 
38.1;  least  postorbital  constriction,  11.4;  mastoid  breadth,  35; 
length  of  upper  molar-*premolar  row,  17.4  nmi. 

Remarks. — ^This  is  a  slight  form,  the  least  marked  of  any  recog- 
nized. Its  relationships  are  close  to  Jf.  v.  energumenos,  with  which 
it  probably  blends  along  the  coast.  Though  specimens  from  the 
Alaska  Peninsula  are  placed  with  ingens,  these  show  an  approach 
toward  melampeplus. 

MUSTSLA  VISOIf  INOBNS  (O«ood). 

1900.  Lutreola  vison  ingens  Osgood,  North  Amer.  Fauna,  No.  19,  p.  42,  October  6. 

1901.  [Putoritis  vison]  ingens  Elliot,  Field  Col.  Mus.  Publ.  ZooL,  vol.  2,  p.  340. 
1901.  Putorius  vison  ingens  Milleb  and  Rbhn,  Ptoc.  Boston  Soc.  Nat.  Hist.,  vol. 

30,  No.  1,  p.  220,  December  27. 
1912.  Mustela  vison  ingens  MnxER,  Bull.  U.  S.  Nat.  Mus.,  No.  79,  p.  101, 
December  31. 

Type-locality. — ^Fort  Yukon,  Alaska. 

Geographic  distribution. — Northern,  western,  and  central  Alaska; 
northern  Yukon  and  northwestern  Mackenzie;  south  to  the  Alaska 
Peninsula  and  to  Fort  Good  Hope,  Mackenzie;  east  to  Anderson 
River. 
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Subapedfic  characters. — Size  lai^est  of  the  existing  forms;  colors 
averaging  pale.  Skull  very  lai^e  and  angular;  teeth  lai^er  than  in 
any  existing  forms  except  nesolestes  and  lutensis. 

MeaswemerUs  of  sTcuUa. — ^Average  of  5  skulls  of  adult  males  from 
Yukon  River,  Alaska:  Condylobasal  length,  74.8;  zygomatic  breadth, 
44.4;  least  postorbital  constriction,  13;  mastoid  breadth,  39.5;  length 
of  upper  molar-premolar  row,  18.9  mm. 

RemarJcs. — ^This  subspecies,  long  known  as  the  laigest  of  the 
existing  minks,  grades  directly  into  if.  t;.  la^mstris  in  the  lower 
Mackenzie  Valley,  and  into  M.  v.  melampeplus  near  the  base  of  the 
Alaska  Peninsula. 

BfUSTBLA  MACRODOIf  (PrentiM). 

1903.  Luireola  maarodon  Pbbnttss,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  887,  July  6. 

1904.  [PvJtofiuB]  macrodon  Tboubssabt,  Cat.  Mamm.,  SuppL,  vol.  1,  p.  206. 

1911.  Lutreola  vi9on  antiquus  Loomis,  Amer.  Joum.  Sci.,  vol.  31,  No.  183,  p.  228, 
March.    (Flagg  Island,  Casco  Bay,  Maine.) 

1912.  Muttela  macrodon  Miller,  BulL  U.  S.  Nat.  Mus.,  No.  79,  p.  101,  Decem- 
ber 31. 

Type-locality. — Brooklin,  Hancock  County,  Maine. 

Geographic  distribution. — Known  only  from  fragments  of  skeletons 
and  teeth  found  in  the  ''shell-heaps''  on  the  coast  of  Maine. 

Specific  characters. — Size,  largest  of  the  mink.  Skull  with  wide 
rostrum,  large  opening  of  anterior  nares,  large  antorbital  foramina, 
and  very  large  teeth. 

Measurements. — ^Length  of  upper  molar-premolar  row  of  type- 
specimen,  21  nun.  Measurements  of  a  right  mandibular  ramus  from 
Lower  Babson  Island,  Maine:  Length  (estimated),  48;  length  of  lower 
molar-premolar  row,  24.6  mm. 

RemarJcs. — ^The  skull  of  'this  species  is  readily  distinguishable  from 
skulls  of  all  the  subspecies  of  vison  by  its  large  size  and  by  the  much 
larger  teeth.  The  difference  is  so  great  that  direct  comparison  or 
measurements  are  unnecessary,  to  separate  it  from  all  existing  minks. 

In  Forest  and  Stream  for  August  15,  1903,  Manly  Hardy  gives 
information  that  makes  it  seem  probable  that  Mustda  macrodon 
did  not  become  extinct  until  about  1860.  Up  to  that  time  a  large 
mink  from  coast  islands  was  recognized  as  a  distinct  form  by  Mr. 
Hardy's  father,  Mr.  Hardy  himself,  and  other  Maine  fm*  buyers. 
As  sidns  of  this  giant  species  were  received  only  from  the  coast,  it 
was  known  to  the  traders  as  the  "sea  mink."  On  account  of  its 
large  size  it  brought  special  prices,  and  was  eagerly  sought  by  hunters 
and  trappers.  Hardy  describes  it  as  * 'fully  twice  as  large  as  the 
mink  from  inland,  the  smallest  of  them  being  as  large  as  the  largest 
inland  mink  and  the  largest  fully  twice  the  size  of  their  inland  rela- 
tives *  *  *.  The  fur  was  coarse  and  was  of  a  more  reddish  color 
than  that  of  the  inland,  or  as  they  were  called,  the  'woods  mink,' 
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to  distingpish  them  from  the  'sea  mink.'  The  mink  which  are  now 
taken  on  our  seacoast  along  Penobscot  Bay  are  quite  large  and  the 
fur  is  coarse,  but  we  get  none  of  the  great  sea  mink  like  those  taken 
40  or  more  years  ago." 

It  seems  more  than  probable,  therefore,  that  this  species  flourished 
on  the  Maine  islands  until  comparatively  late  years,  and  was  exter- 
minated, in  its  limited  distribution,  by  the  modem  fur  trade. 

Meoiurements  of  selected  adult  male  shdls  of  the  subspecies  of  Mustela  vison. 


U.B.N.M. 
No. 


Name. 


Locality. 


Con- 
dylo- 
basal 
length. 


maUc 
breadth. 


Least 
post- 
orbital 
oon- 
8trio> 
tlon. 


Mastoid 
breadth. 


Leiu;th 

upper 
molar- 

pre- 
molar 

row. 


102571 
188270 

188291 
188282 
188274 
155390 
145259 
145256 
172469 

174764 
36015 
86234 
3901 
188358 
188359 
188362 
188361 

99964 

09053 
99956 

90067 
136606 
136607 
188322 
188306 
188324 
188316 
122500 
110146 
110134 
110147 
110131 
115060 
116063 
115062 
3284 

84672 

188336 
188334 


137473 
14463 
76703 
136760 
136761 
136750 
136768 
136766 
6630 
21377 
21366 
21370 
21357 


....do 


.do. 
.do. 


.do.. 


M.v.lutreocepkaia 

do 

....do 

....do 


....do 

....do 

....do 

M.v.lutetuit,. 

....do 

do 

....do 

....do 


Lake  St.  Johns,  Qaebec 

Adirondack        Mountahis, 
New  York. 

do 

....do 

do. 


M.v.vulffivoga.,, 

do 

....do 

do V 

....do 

...do 

doT!: 

....do 

....do 

....do 

M,  v.laeuttrU 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

J/.  V.  energununoi 


.do. 


....do 

....do 

...do 

M.v.netoUttet.,, 

....do 

.do. 


Laurel,  Maryland 

do 

do 

Little  Patuxent  River,  Mary- 
land. 

Mary  land 

do 

Highland  Falls,  New  York. . 

Georgia 

Frogmore,  South  Carolina. . . 

do 

Charleston,  South  Carolina. . 

Mount  Pleasant,  South 
Carolina. 

Cateasieu  Parish,  Louisiana. 

do 

do :. 

do 

lowflL  Louisiana 

EDc  RiyerViiiDniiaikl '.'.'.'/.'. 

do 

do 

do 

Fort  Snelling,  Bfinnesota. . . . 

Oxford  House,  Keewatin.. . . 

do 

do 

do 

Cross  Lake,  Keewatin. 

do 

do 

Nelson  River,  Keewatin 

Chilliwack,  British  Colum- 
bia. 

Chehalis  County,  Washing- 
ton. 

Teton  Basin,  Idaho 

Idaho 

Woods,  Wyoming 

Admiralty  Island,  Alaska. . . 

Sitka.  AkMka 


M.  V.  wulampeptut. 

do 

....do 

....do 

do 


.do. 


M.  V.  ingens, 

....do 

....do 

....do 


Kenal  Peninsula,  Alaska. 

do 

do 

do 

do 

Fort  Yukon,  AkMka 

Mission,  Alaska 

Andraenkl,  Alaska 

do 

AkMka 


mm. 
66.0 
66.6 

66.0 
64.0 
66.4 
68.6 
67.0 
67.7 
60.0 

67.4 
71.0 
68.4 
70.1 
60.6 
71.0 
71.6 
73.1 

70.2 
66.6 
68.0 
67.2 
62.6 
61.0 
71.5 
60.6 
67.6 
66.8 
71.0 
60.6 
71.2 
60.7 
70.0 
73.0 
71.0 
73.0 
72.6 
66.7 

67.0 

66.0 
66.1 
64.0 
70.1 
68.6 
70.5 
66.5 
68.6 
66.1 
68.2 
66.0 
76.2 
77.0 
73.6 
74.0 
73.0 


36.5 
36.5 

37.7 
36.0 
37.2 
38.8 
41.0 
42.1 
30.0 

40.6 
46.0 
38.6 
30.4 
41.0 
37.6 
30.0 
41.0 

41.1 
36.8 
40.0 
36.5 
36.5 
36.1 
40.8 
40.0 
38.6 
36.2 
42.6 
41.7 
42.0 
41.6 
42.6 
46.6 
41.2 
43.6 
41.6 
40.6 

30.0 

30.-0 
38.0 
36.4 
41.5 


87.7 

ao.o 

37.4 

ao.o 

37.1 
47.4 
44.0 
44.0 
44.0 
42.6 


mm. 
15.1 
12.6 

13.0 
12.6 
12.6 
16.7 
15.6 
16.2 
14.4 

15.0 
13.7 
13.0 
11.2 
12.8 
11.1 
13.8 
12.0 

16.0 
14.2 
13.9 
16.0 
13.0 
14.1 
13.6 
13.0 
12.6 
12.0 
12.8 
11.5 
10.2 
13.2 
13.0 
13.0 
11.6 
U.O 
10.0 
13.4 

13.6 

11.6 
14.0 
13.2 
12.2 
14.1 
13.4 
11.4 
12.0 
10.4 
12.1 
11.1 
12.0 
13.2 
13.6 
12.0 
13.6 


mm. 
31.6 
32.6 

31.6 
33.0 
32.6 
33.1 
34.6 
36.0 
36.0 

33.5 
37.1 
33.4 
84.0 
33.6 
32.6 
36.2 
33.3 

34.-4 
30.7 
32.6 
32.1 
31.4 
31.0 
36.3 
35.4 
33.6 
32.3 
87.0 
36.0 
37.0 
37.0 
37.8 
38.0 
37.0 
38.0 
36.6 
33.6 

36.4 

84.6 
33.6 
31.6 
37.1 
33.6 
33.2 
35.  V) 
35.0 
35.2 

sz.a 

33.9 
41. d 
38.-? 
40.4 
38.5 
8&.6 


mm. 
16.2 
17.4 

17.0 
17.0 
16.7 
18.8 
17.5 
18.2 
18.0 

18.5 
17.6 
17.4 
10.1 
18.2 
19.0 
10.1 
18.7 

18.0 
17.6 
17.8 
18.2 
10.3 
17.0 
10.5 
17.0 
17.6 
17.2 
17.2 
18.0 
18.0 
18.5 
1C.5 
18.0 
18.0 
18.6 
18.6 
17.4 

17.6 

17.0 
18.0 
17.2 
iO.3 
18.5 
18.9 
17.6 
17.0 
17.1 
17.0 
17.5 
190 
18.6 
10.1 
18.5 
10.5 
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Average  measiureTnents  of  selected  adult  male  shdls  of  the  subspecies  of  MiLstela  vison. 


No.  of 
speci- 
mens 
aver- 
aged. 

Name. 

LocaUty. 

Con- 
dyk>. 
basal 
length. 

S2£ 
breadth. 

Least 
post- 
orbital 
cox^ 
Btrio- 
tion. 

Mastoid 
breadth. 

molar 
row. 

5 

7 
6 
6 

M.v.viMn 

M.  V.  littreoeephala. 

M.v.liUeruU 

Jf.  p.  mtQivaga 

M.v.mjera. 

IL  V,  laewtrU 

M,  V.  netolestes 

M.  V.  melampeplxu. 
M.v.ingent 

Quebec  and  Adirondack  Moim> 

tAlns,  New  York. 
Maryland    and    southeastern 

New  York. 
Coast  of  Georgia  and  South 

Carolina. 
Southern  Txniisiana 

mm, 
05.2 

68.6 

71.1 

65.9 
69.3 

71.6 
66.2 

69.7 

66.9 
74.8 

mm, 
36.8 

40.9 

39.8 

37.8 
39.8 

42.3 
38.6 

41.5 

38.1 
44.4 

mm. 
13.1 

14.8 

12.2 

14.2 
12.8 

11.9 
13.2 

13.2 

11.4 
13.0 

mm. 
82.3 

34.7 

34.0 

32.0 
36.0 

37.2 
33.7 

34.6 

35.0 
39.5 

16.9 
17.8 
19.2 
17.5 

5 
g 

Fort  Snelling  and  Elk  River, 

Minnesota. 
Keewatin ,-,,,.--  ^ ..,,  -  -  - 

17.9 
18.4 

5 

3 

5 
5 

British    Cohunbia,    Washing- 
ton, Idaho,  and  Wjroming. 

Admiralty  and  Baranof  Islands, 
Alaska."^ 

Kenai  Peninsula,  Alaska 

Yukon  River.  Alaska 

17.4 

18.9 

17.4 
18  9 
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A  SYNOPSIS  OF  PART  OF  THE  NEOTROPICAL  CRANE-FLIES 
OF  THE  SUBFAMILY  LIMNOBINiE. 

By  Chables  P.  Alexander, 

Of  the  Entomological  Laboratory  of  Cornell  University^  Ithaca^  New  York. 


INTRODUCTION. 

The  present  paper  is  the  partial  result  of  the  study  of  some  exten- 
sive collections  of  tropical  American  Tipulid©  or  crane-flies.  In  this 
paper  the  tribes  Eriopterini  and  Limnophilini  are  included.  A 
second  part  will  include  the  tribes  Limnobini,  Antochini,  and  Hexa- 
tomini,  completing  the  LimnobinsB,  and  a  third  will  treat  of  the 
TipulinsB. 

In  this  paper  the  term  Neotropical  is  used  as  synonymous  with  the 
NeogsBa  (in  part),  of  Sclater  (1858)  and  the  Dendrogsea  of  Sclater 
(1874).  It  includes  South  America  and  the  adjacent  Falkland, 
South  Georgia,  Juan  Fernandez,  and  Galapagoes  Islands;  the  West 
Indies,  or  Antilles;  Central  America,  Mexico,  and  the  extreme  southern 
portions  of  Florida  and  Texas. 

Besides  describing  all  new  forms  and  redescribing  such  species  as 
are  inadequately  handled  in  previous  descriptions,  I  have  thought  it 
might  be  of  some  value  to  future  students  to  include  keys  to  the 
genera  and  species  of  the  regional  forms.  It  should  be  understood, 
however,  that  the  difficulties  in  the  way  of  such  an  attempt  are  such 
as  to  almost  discourage  one  from  undertaking  it.  One  must  remem- 
ber that  a  very  considerable  nimiber  of  the  species  have  never  been 
rediscovered  since  their  original  description;  many  of  these  descrip- 
tions are  brief,  vague,  and  altogether  unsatisfactory.  Those  of 
Fabricius  would  be  as  bad  as  those  of  Walker  if  it  were  not  for  the 
work  of  Wiedemann,  who  had  access  to  the  Fabrician  types.  Phil- 
ippi,  who  described  a  large  number  of  Chilean  species,  was  almost 
unacquainted  with  the  work  of  European  writers  on  the  subject,  and 
as  a  result  committed  some  grievous  errors,  such  as  erecting  the 
genus  Plettusa  for  the  well-known  Oeranomyia  (and  referring  it  to  the 
Culicidae),  the  genus  Idioneura  for  the  well-known  and  cosmopolitan 
Helohia;  the  genus  Polymeria,  based  on  the  misconception  that  the 
insect  possessed  six  posterior  cells,  etc.  In  addition  to  insufficient 
descriptions,  a  serious  difficulty  exists  in  the  fact  that  several  score  of 
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species  have  been  placed  in  wrong  genera,  and  there  many  of  them 
remain  at  the  present  writing.  Until  the  type  is  studied,  or  the 
species  rediscovered,  the  generic  position  of  many  species  must  be 
considered  in  doubt.  I  have  studied  this  subject  with  considerable 
thoroughness  and  as  a  result  have  assigned  each  of  these  faulty  species 
to  its  probable  true  generic  position,  and  it  is  in  this  genus  that  the 
species  will  be  considered.  Future  research  will  imdoubtedly  prove 
that  many  of  the  species  were  wrongly  assigned,  and  the  purpose  of 
this  introduction  is  to  let  the  reader  know  of  the  difficulties  in  the  way. 
Many  of  the  keys  are  based  entirely  or  in  part  upon  the  original 
descriptions,  and  for  that  reason  it  has  been  necessary  to  use  super- 
ficial characters  for  the  main  subdivisions,  such  as  ''wings  spotted," 
''wings  not  spotted,"  etc.  This  is  of  course  unsatisfactory,  but  con- 
venient and,  under  the  circumstances,  the  only  possible  course. 

As  an  example  of  the  manner  in  which  species  are  referred  to  the 
wrong  genera,  the  case  of  the  genus  LimnoMa  is  cited.  This  genus, 
erected  by  Meigen  in  1803,  has  served  as  a  storehouse,  or  junk  heap, 
for  species  which  are  in  reality  referable  to  almost  every  genus  of  the 
LimnobinsB.  The  numerous  species  of  Fabricius  and  Wiedemann 
were  described  before  the  old  genus  Limnohia  was  split  up.  Mao- 
quart  included  everything  in  Limnohia  that  possessed  but  two 
branches  to  the  radial  sector.  Philippi  and  Gay  described  a  large 
number  of  species  of  what  seem  to  be  Furcomyia,  as  Limnohia,  The 
notorious  work  of  Francis  Walker  needs  no  comment  here,  most  of 
his  descriptions  being  absolutely  unrecognizable  and  the  types  of 
many  no  longer  in  existence,  many  of  the  names  are  herein  consid- 
ered as  unrecognizable  species  and  dropped  from  consideration. 

After  this  discussion  of  the  difficulties  encountered  because  of  the 
work  of  pioneer  students  like  Fabricius  and  Weidemann,  or  the  mis- 
erably poor  work  of  Walker,  it  is  a  pleasure  to  speak  of  the  really 
monmnental  labors  of  Osten  Sacken,  who,  having  siaen  the  types  of 
many  of  the  early  writers,  definitely  and  finally  gave  them  a  true 
generic  position.  Of  the  scores  of  species  of  New  World  crane-flies 
described  by  Osten  Sacken  and  his  fellow  workers,  Loew  and  Schiner, 
not  one  can  be  called  "unrecognizable"  from  their  descriptions. 
Osten  Sacken  did  not  describe  an  extraordinary  number  of  new 
species,  but  whatever  work  he  did  was  done  thoroughly  and  accu- 
rately. The  "Father  of  American  Dipterology"  now  rests  from  his 
labors,  having  won  the  honor,  respect,  and  the  highest  esteem  of 
every  student  of  his  subject. 

In  studying  the  Neotropical  TipulidsB  the  student  is  struck  by  the 
abundance  of  certain  genera  and  tribes,  and  the  total  absence  of 
others.  Of  the  hundreds  of  specimens  examined  by  the  writer  not  a 
single  species  of  the  CylindrotominsB  or  Pedicini  was  encountered. 
Limaobini  are  abundant   (fieranamAfia,  Furcomyia,  and  BMpidia); 
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Antochini  common,  especially  Rhamphidia  and  Teucholahis;  Eriop- 
terini  numerous;  Limnophilini  common  (LimnophUaf  Polymera,  and 
Epiphragma),  Hexatomini  very  numerous,  almost  all  being  Eriocerse; 
the  Tipulinae  are  represented  by  an  abundance  of  Tipula,  Pachyrhina, 
Brachypremna,  Tanypremna,  and  Megistocera. 

GEOGRAPHICAL  DISTRIBUTION. 

Concerning  the  geographical  conditions  of  the  regions  where  certain 
of  the  included  material  was  coDected,  the  following  are  of  interest: 

BRITISH  OUIANA. 

Toomatoomari, — Cataracts  on  the  Potaro  River,  8  miles  above  the  junction  with 
the  Essequibo. 

Kcdttew  (Falls). — ^Formed  by  the  fall  of  the  River  Potaro,  a  tributary  of  the  Esse- 
quibo, over  an  abrupt  cliff  of  741  feet.  The  width  of  the  fall  at  times  of  high  water  is 
370  feet  while  at  low  water  it  decreases  to  rather  less  than  half  that  width.' 

The  rainy  season  of  November-January  was  entirely  skipped.  Ordinarily  the 
lowest  water  stage  of  the  year  is  in  October,  following  the  so-called  long  dry  season. 
But  in  February,  when  we  were  there,  the  river  captains  and  crews  on  both  the 
Demerara  and  Essequibo  Rivers  reported  that  the  water  there  was  the  lowest  they 
had  ever'seen  it  at  any  season.  Swamps  which  I  made  some  effort  to  reach,  and  which 
I  was  assured  I  would  find  waist  deep  in  water,  were  in  every  case  entirely  dry,  and 
usually  baked  and  cracked.  ♦  ♦  ♦  I  believe  the  time  of  year  to  go  after  both  of 
these  groups  (Tipulidse  and  Syrphidse)  in  the  Tropics  is  August  or  the  end  of  the  long 
rainy  season.  The  end  of  the  short  rainy  season  (December  and  January)  would  also 
be  fo.vorable,  but  this  is  an  uncertain  season  and  has  failed  in  the  past,  as  it  did  in 
1911-12.  In  &M;t,  the  best  time  for  collecting  in  either  Trinidad  or  British  Guiana 
is  during  your  summer  vacation— June,  July,  and  August.  It  is  rather  strange  that 
more  students  in  the  East,  close  to  New  York,  do  not  go  South  during  the  summer.' 

BRAZIL. 

Chapada. — ^A  small  village  of  Matto  Grosso,  Brazil,  about  25  miles  ENE.  of  Cuyaba 
(the  capital  of  Blatto  Grosso),  on  the  plateau.  The  village  itself  is  about  2,500  feet 
above  sea  level,  or  1,800  feet  above  Cuyaba,  but  collections  are  from  all  the  surrounding 
region  as  low  as  1,500  feet.  This  is  a  cotmtry  of  mixed  forest  and  campo,  or  grassland, 
with  scattered  trees;  there  are  many  streams— some  small  lakes  or  ponds  and  tracts 
of  more  or  less  boggy  savanna  where  the  streams  rise.  The  name  Chapada  is  really  a 
generic  application,  applied  to  the  plateau  in  general.  The  real  name  of  this  village 
is  Santa  Anna  la  Chapada,  and  in  some  maps  it  apx)ear8  as  Santa  Anna,  but  in  all  that 
legion  it  is  known  simply  as  Chapada,  or  the  Chapada. 

Corwmba, — ^A  town  on  the  River  Paraguay,  near  the  jimction  of  the  Taguary,  the 
port  of  entry  for  Matto  Grosso.  There  is  a  tract  of  dry  rocky  land,  a  kind  of  island,  in 
the  flood  plain  of  the  Paraguay,  which  is  here  very  extensive.  Collections  were  made 
principally  on  the  flood  plain;  the  waters  were  rising,  but  I  used  to  wade  about  with 
a  boy  pulling  a  canoe  tiirough  the  grass  behind  me.  These  flood  plains  are  mostly 
open  grassland,  with  some  forest  along  the  river  and  channels.'    (H.  H.  Smith.) 

From  Among  the  Indians  of  Guiana^  by  Everard  F.  Im  Thum.  (1S83). 
s  Letter  from  E.  B.  WUliamson  to  J.  O.  Needham,  April  23, 1912. 

*  From  Contribations  to  a  Knowledge  of  the  Odonata  of  the  Neotropical  Region,  by  P.  P.  Calvert,  Ann. 
Carnegie  Mus.,  vol.  6,  No.  1, 1900. 
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Igarape  Aitd  is  about  120  miles  fnnn  the  city  of  Paii.  It  is  situated  about  1,000 
feet  above  the  sea  level  and  in  the  heart  of  the  forest.  I  arrived  at  my  destination 
about  the  first  of  December,  1911,  which  is  the  latter  partof  the  dry  season.  The  rains 
did  not  start  until  about  the  middle  of  January,  and  from  then  on  it  rained  almoet 
every  day  for  three  or  four  hours.  It  was  usually  fine  in  the  morning,  but  toward  12 
o'clock  clouds  loomed  up  on  the  horizon.  When  these  wet  days  come  it  is  very  hard 
to  keep  things  from  molding,  especially  insects.  There  were  very  few  Tipulidae  to 
be  had  during  the  dry  season,  but  they  became  more  plentiful  as  the  wet  season 
advanced.  I  used  to  go  out  with  a  waterproof  on  and  an  umbrella  in  one  hand  and 
net  in  the  other.  The  place  where  I  stopped  was  right  beside  a  swamp,  so  that  it  made 
it  all  the  better  for  your  material.  At  night  I  put  a  light,  mounted  on  a  chair,  with  a 
sheet  behind  it,  and  this  had  the  desired  effect.^ 

It  is  not  proposed  nor  intended  to  give  the  characters  of  any 
genus,  except  where  such  genera  have  been  insufficiently  described. 
In  the  case  of  monotypic  genera,  described  in  papers  that  are  diffi- 
cult of  access  to  the  student,  the  generic  and  specific  descriptions 
are  included.  Under  each  genus  is  given  references  to  the  best 
characterizations  of  the  genera  that  are  available,  some  one  or  more 
of  which  will  be  accessible  to  the  general  student  of  the  Diptera. 
As  regards  the  synonomy  of  the  s]>ecies,  it  has  been  given  complete 
in  the  case  of  purely  Neotropical  forms.  In  wide-ranging  or  cos- 
mopolitan species,  only  the  more  important  or  significant  changes 
are  given. 

For  the  information  of  the  reader  concerning  any  points  of  nomen- 
clature that  may  be  doubtful,  I  give  the  following  bibliography  of 
the  systems  adopted  in  tins  paper: 

1.  Wing  venation: 

CoMSTocK,  J.  H.,  and  Nbbdhah,  J.  G. 

The  Wings  of  Insects. 

American  Naturalist,  vol.  32,  No.  373,  pp.  43-48;  No.  374,  pp.  81-S9;  No.  876,  pp. 
231-257;  No.  377,  pp.  335-340;  No.  378,  pp.  413-424;  No.  380,  pp.  561-565;  No.  382, 
pp.  769-777;  No.  384,  pp.  903-911;  vol.  33,  No.  386,  pp.  117-126;  No.  891,  pp.  673- 
582;  No.  395,  pp.  845-860. 

Published  separately  by  the  Gomstock  Publishing  Company  with  the  addition  of  a 
table  of  contents,  124  pp.,  90  figs.  The  fourth  part.  No.  377,  pp.  335-^40,  deals  with 
the  Diptera  but  makes  no  mention  of  the  Tipulid»  in  particular. 

Needham,  James  George. 

Crane-flies,  in  the  23rd  Report  of  the  State  Entomologist  of  New  York,  1907,  pp. 
199-248,  pis.  11-32.  The  most  complete  account  and  critical  study  of  the  venation 
of  crane-flies  ever  published.    The  study  of  this  paper  is  strongly  recommended. 

2.  Head  aderites: 
CoMSTOCK,  J.  H.,  and  Kochi,  C. 
The  Skeleton  of  the  Head  of  Insects. 
American  Naturalist,  vol.  36,  No.  421,  pp.  13-46. 
CoMSTOCK,  J.  H.  and  Kellogg,  V.  L. 
The  Elements  of  Insect  Anatomy. 
Comstock  Publishing  Company,  Ithaca,  New  York  (1904),  pp.  1-145. 

1  Letter  from  H.  8.  Parish,  May  24, 1912. 
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3.  Thoracic  icUariUi: 
Crahpton,  G.  0. 

A  Contribution  to  the  Comparative  Morphology  of  the  Thoracic  Sclerites  of  Insects. 

Proc.  Acad.  Nat.  Sci.  Philadelphia,  Jan.,  1909  (Feb.  22, 1909),  pp.  3^54,  pis.  VA. 

Snodgrass,  R.  E. 

The  Thorax  of  Insects  and  the  Articulation  of  the  Wings. 

Proc.  U.  S.  Nat.  Mus.,  vol.  36,  pp.  511-695,  pis.  40-69  (Nos.  1687, 1909). 

4.  Abdominal  sclerUes: 

CoMSTocK,  J.  H.,  and  Kbllooo,  V.  L. 
The  Elements  of  Insect  Anatomy. 
Ithaca,  N.  Y.,  1904. 

5.  Hypopygial  charaeUn: 
Snodorass,  R.  E. 

The  Hypopygium  of  the  Tipulida. 

Trans.  Amer.  Ent.  Soc.,  vol.  30,  pp.  179-236,  pis.  8-18. 

The  above  are,  without  much  question,  the  best  and  are  recom- 
mended to  students  of  the  family  as  standards  to  be  foUowed  in  the 
describing  of  species. 

Wherever  I  have  asked  for  specimens,  available  material  was  very 
cheerfully  given  me  for  study.  I  wish  to  express  my  sincere  grati- 
tude to  several  gentlemen  for  their  kindness  in  regard  to  this  matter. 
These  are  Mr.  Frederick  Enab,  of  the  United  States  National  Museum ; 
Mr.  J.  A.  Grossbeck,  especially  for  the  loan  of  the  Lutz-Crampton 
Guiana  collection;  Mr.  S.  H.  Henshaw  of  the  Museum  of  Comparative 
Zoology;  Prof.  C.  F.  Baker,  Mr.  C.  W.  Johnson,  Mr.  E.  T.  Cresson,  jr., 
and  others.  Much  of  the  work  was  done  as  research  in  the  Systematic 
Entomological  Laboratory  of  ^Cornell,  under  the  direction  of  Dr.  J. 
Chester  Bradley,  and  to  Doctor  Bradley  and  Doctor  Needham,  my 
sincere  thanks  are  due  for  continual  help. 

The  following  collections  are  embraced  in  the  material  studied: 

1.  United  States  National  Museum,  Washington,  District  of 
Columbia.  A  very  extensive  series  of  nearly  400  specimens  rep- 
resenting about  90  species:  received  through  Mr.  Knab. 

2.  American  Museum  of  Natiural  History,  New  York  City.  A 
collection  embracing  about  60  specimens  in  37  species;  received 
through  Mr.  Grossbeck. 

3.  Museum  of  Comparative  Zodlogy,  Cambridge,  Massachusetts. 
A  collection  of  six  specimens,  four  species,  but  of  especial  interest  as 
belonging  to  the  Osten  Sacken  and  Loew  collections ;  received  through 
Mr.  S.  H.  Henshaw. 

4.  Boston  Society  of  Natiutd  History,  Boston,  Massachusetts. 
A  specimen  of  Tanypremna;  received  through  Mr.  C.  W.  Johnson. 

6.  Academy  of  Natiural  Sciences,  Philadelphia,  Pennsylvania.  A 
collection  of  about  25  specimens,  5  or  6  species;  received  through  Mr. 
Cresson. 
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6.  Cornell  University,  Ithaca,  New  York.  The  rather  extensive 
collections  made  by  Mr.  Parish  in  the  Province  of  Par&,  Brazil,  in 
January  and  February,  1912. 

7.  Pomona  College,  Qaremont,  California.  A  collection  of  6 
specimens,  3  species,  from  Mexico;  received  through  Prof.  C.  F. 
Baker. 

8.  Museu  Rocha,  Ceara,  Brazil.  Ten  specimens  of  a  Oeranomyia; 
received  from  Mr.  P.  Rocha. 

9.  Staudinger  and  Bang-Haas,  Dresden,  Germany.  A  collection  of 
South  American  species;  22  specimens,  15  species;  in  author's 
collection. 

10.  Mr.  E.  B.  Williamson,  Bluff  ton,  Indiana.  Ten  specimens,  rep- 
resenting 3  species,  collected  by  Mr.  "Williamson  on  his  recent  trip 
(see  p.  483) ;  in  author's  collection. 

In  a  very  recent  paper,*  Dr.  G.  Enderlein  has  added  much  to  our 
knowledge  of  tropical  crane-flies.  The  specific  descriptions  and  the 
figures  are  excellent,  but  the  very  free  erection  of  genera  must  be 
criticized.  Of  the  15  genera  proposed  in  this  paper,  several  are  rank 
synonyms  of  older  genera,  while  the  majority  of  the  others  are  based 
on  trivial  differences  of  venational  or  antennal  characters.  In  regard 
to  this  subject  it  may  be  well  to  quote  the  words  of  Osten  Sacken,* 
as  follows: 

To  tliese  successors  I  am  jEree  to  give  a  piece  of  advice,  as  the  result  of  more  than 
30  years'  experience  with  the  Tipulidae,  and  this  is  not  to  introduce  new  genera 
prematurely.  Large  accessions  of  new  forms,  or  of  variations  of  already  well-known 
forms,  must  be  expected  from  as  ^^et  unexplored,  principally  tropical,  regions;  but 
these  accessions  although  large  will  be  slow  in  coming.  Do  not  introduce  new  genera 
for  every  slight  deviation  from  a  well-known  type,  because  you  would  soon  have  no 
end  of  new  genera  and  a  growing  difficulty  in  dlBcriminating  between  them.  But  do 
not  hesitate  to  establish  a  new  genus  for  a  form  that  can  not  be  forced  into  any  of  the 
existing  genera  and  which  shows  distinctive  characters  in  more  than  one  oigan  of 
its  body.    Such  forms  are  not  very  common. 

The  opinion  that  I  have  formed  of  Enderlein's  genera,  after  a 
careful  study  of  their  characters,  is  given  below.  Mr.  F.  W.  Edwards, 
the  weU-known  British  authority  on  the  LimnobinaB,  writes  me  that, 
in  his  opinion  also,  most  of  the  Enderlein  genera  rest  on  a  very  insuffi- 
cient basis. 

1.  Ctenacroscdia  (p.  1)  equals  Eolorusia  Loew.  (ff.  rvJnginosa 
Loew  has  cross-vein  r  present  in  normal  individuals,  and  connected 
with  Rj+,  instead  of  Rj-) 

2.  Icriomastax  (p.  9)  may  be  a  valid  genus,  although  the  characters 
on  which  it  is  based  are  rather  trivial. 

I  GCknther  Enderlein.  Studien  Uber  die  TipuUden,  Linmobiiden  Cylindrotomiden,  und  Ptychopteriden, 
ZoOlogische  JahrbOcher.  Abteilung  fOr  systematik,  geogrsphie  und  Biologie  der  Tieie,  1912,  toL  3^ 
pt.  l,pp.l-88,flg.51. 

*  Osten  Sacken,  Studies  on  TipuUdsB,  pt  2,  Berlin.    Ent.  Zeitschr.,  vol.  31 ,  p.  103. 


Digitized  by  VjOOQiC 


NO.  1966.  SYNOPSIS  OF  NBOTBOPWAL  UMNOBIN^—ALEXANDER,      487 

3.  StegasmonottLS  (p.  11)  equals  Tanypremna  Osten  Sacken. 
(Tipvla  longipes  Fabricius  (p.  13)  is  certainly  a  Tanypremna.) 

4.  PeMJcea  (p:  15),  apparently  a  good  genus,  based,  principally,  on 
the  strong  supernumerary  cross-vein  in  cell  M. 

5.  Phacdodocera  (p.  26)  equals  PtUogyna.  The  differences  be- 
tween this  and  the  Australian  PtilogynsB  are  not  sufficient  for  generic 
separation. 

6.  Tipidodina  (p.  30),  not  a  Pedicine,  but  unquestionably  a 
Tipuline  as  shown  by  the  position  of  Sc,,  shape  of  cell  Cu|,  etc. 

7.  Androdosma  (pp.  34-37,  49);  not  different  from  Arrhemcay 
proposed  by  Osten  Sacken  for  A.  spinosa  Osten  Sacken.  Mr.  Ed- 
wards informs  me  that  A.  omatum  has  a  strange  resemblance  to  a 
species  of  Macromastix  from  New  Zealand. 

8.  Psaronius  (p.  50)  equals  Lecteria  Osten  Sacken.  I  have  both 
of  Enderlein's  species,  Dactyloldbis  conapersa  (p.  49)  and  Psaromua 
lUuTotus  (equals  Lecteria  ohscura  Fabricius).  I  believe  that  the 
presence  or  absence  of  tibial  spurs  is  a  character  that  is  overdone,  as 
closely  related  species  tend  to  be  separated  by  it. 

9.  Aldravandia  (p.  52),  not  Eriopterine,  but  undoubtedly  a 
Tipuline. 

10.  Clydonodoeus  (p.  57).  Mr.  Edwards  writes:  ''I  should  doubt 
very  much  if  Clydonodozua  can  be  retained  as  distinct  from  ConosiaJ* 

11.  Mongomdla  (p.  61)  equals  Mongoma  Westwood.  The  follow- 
ing errata  in  venational  interpretation:  M.  cariniceps  (p.  60,  fig.  L*), 
vein  R2+8  should  be  R,;  vein  M^  should  be  B,^^;  M,  should  be 
Mi^;  the  same  applies  to  Jf.  gracUia  (p.  62,  fig.  M^),  which  is  closely 
related  to  M.  zarnbesise  Alexander  from  East  Africa. 

12.  Pycnocrepis  (p.  65)  equals  Styringomyia  Loew. 

13.  Stibadocera  (p.  83)  is  very  doubtfully  Cylindrotomine;  the 
presence  of  Sc,  and  obliteration  of  Scj  is  a  Tipuline  character.  The 
wide  separation  at  the  wing-margin  of  R|  and  R^+s  is  not  at  all 
Cylindrotomine.  The  position  of  this  very  curious  genus  must  remain 
in  doubt  until  related  forms,  or  more  material,  are  discovered.  An 
examination  of  the  male  genitalia  would  tell  whether  or  not  the 
species  belong  to  the  CylindrotominsB. 

New  names  proposed. — ^The  following  new  names  are  given  to  cer- 
tain of  the  species  occurring  in  the  list  in  part  2.  The  same  combi- 
nation of  generic  and  specific  terms  necessitates  the  renaming  of  the 
later  species. 

Oeranomyia  enderleini,  new  name  for  6.  annuUUa  Enderlein  (1912) ; 
not  0.  annuUUa  Skuse  (1888)  (Dipt.  Aust.,  pt.  7,  p.  70). 

Oeranomyia  phUippiif  new  name  for  6.  vvreacena  Philippi  (1866); 
not  0.  virescena  Loew.  (1861). 

Furcomyia  iMlensis,  new  name  for  Limnohia  guttata  Philippi 
(1865);  not  L.  gvMata  Meigen  (1838)  {=Linn4>pMla  marmorata 
Meigen). 
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Furcomyia  higoH,  new  name  for  Limnohia  longicoUis  Bigot  (1888) ; 
not  L.  1/mgicoUis  Macquart  (1846). 

Fwreomyia  hlancha/rdi,  new  name  for  Limnohia  sHctica  Blanchard 
(1852);  not  L.  sHctica  Meigen  (1818). 

Ftarcomyia  subandina,  new  name  for  Limnohia  stigm^Uica  Blanch- 
ard (1852);  not£.  stigmadca  Meigen  (1830). 

Epijihragrrva  fabridif  new  name  for  Tipvia  mxieulata  Fabricius 
(1805);  not  T.  mactiUUa  IdnnsBus  (1758);  not  T.  maculata  Meigen 
(1804). 

Eriocera  vnUisUmi,  new  name  for  E.faaciata  Williston  (1900);  not 
E.fasciata  Guerin  (1830). 

Eriocera  longistyla,  new  name  for  Tipvia  eryihrocephaJa  Fabricius 
(1805);  not  T.  en/ihrocephala  De  Geer  (1776). 

I  wish,  in  closing  this  introductoiy  statement,  to  express  my 
thanks  to  Mr.  F.  W.  Edwards,  of  the  British  Museum  of  Natural  His- 
tory, for  the  following  information  regarding  Walker's  South  Amer- 
ican TipulidsB: 

Limnobia  talopus  Walker.  Types  ^  9  in  very  good  condition,  only  one  leg  miwnng 
from  each.  Oaten  Sacken  has  a  note  attached,  'Tomp.  this  to  Limnolna  armiUarit 
Wied.  (0.  Sack). "  Certainly  belongs  to  the  genus  Lectena,  but  there  is  no  cross  vein 
in  the  second  submarginal  cell. 

Limnolna  reciproca  Walker.  Bad  condition;  no  legs.  Genus  Trimicra  (close  to  T. 
pilipes  Fabr.). 

Limnobia  ehrysoptera  Walker.  No  legs,  but  recognizable  by  wings,  easily  I  should 
say.    Genus  Eriocera, 

Limnobia  Unebrosa  Walker.    Good  condition;  genus  Eriocera, 

Oonomyia  variegata  Walker  is  a  Oeranomyia, 

Oonomyia  antarctica  Walker  is  a  Limnophila, 

Ptilogyna  simplex  Walker.    Fair  condition;  genus  Ozodicera,  as  stated  by  O.  S. 

Tipula  filigera  Walker.  Fair  condition ;certamly  recognizable.  I  have  not  stud- 
ied Uie  Tipulinae  and  am  not  sure  of  the  genus  of  this.  The  legs  are  very  long  and 
slender,  but  the  venation  is  like  Tipula^  the  anterior  branch  of  the  second  vein  (R,) 
being  oblique.    Antenna,  10-jointed? 

The  other  species  you  ask  about  I  can  not  trace  in  our  collection,  so  their  exist- 
ence is  doubtful. 


A  LIST  OF  THE  NEOTROPICAL  TIPULIDiE  (LIMNOBINiE); 


Tribe  1. — ^Limnobini: 

Oeranomyia  bratUiensis  Westwood. 
O,  enderleini,  new  name  (for  annu- 

lata  Enderlein). 
O.fulvithorax  Fbilippi. 
O,  intignis  Loew. 
O,  intermedia  Walker. 
O,  leucomelanopue  Enderlein. 
O,  lineata  Enderlein. 
O,  mexicana  BellardL 
O,  pallida  Williston. 


Trihe  /.— Limnobini — Contd. 
O.  philippH,  new  name  (for  vireseens 

Philippi). 
O,  pilipes  Walker. 
O.  roitrata  Say. 
O,  rt^feecens  Loew, 
O.  stigmaiica  Philippi. 
O.  testaeea  Philippi. 
O.  tibialis  Loew. 
O,  tristis  Loew. 
O.  valida  Loew. 
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Tribe  1. — ^Limnobini — Contd. 
O.  vcariegata  Walker. 
O,  virescens  Loew. 
Rkipidia  annuliecmit  Enderlein. 
R,  hipecHnata  Williston. 
R.  costalis  Williston. 
R.  damestica  Oaten  Sacken. 
R.  mbpecHnata  Williston. 
R.  tabescem  Enderlein. 
R.  unipecHnata  Williston. 
PeripheropUra  aberram  Schiner. 
P.  incommoda  Osten  Sacken. 
P.  niUns  Schiner. 
P.  tckineri  Osten  Sacken. 
Diicobola  argu9  Say. 
Furcomyia  higati,  new  name  (for  longt- 

coUis  Bigot). 
F.  bUmchardi,  new  name  (for  ttictica 

Blanchard). 
F.  ckUenni,  new  name  (for  guttata 

Philippi). 
F,  MorotiM  Philippi. 
F.  elquienm  Philippi. 
F.  JUmda  Philippi. 
F.  infumata  Philippi. 
F.  lineicolUs  Blanchard. 
F.  mu$co9a  Enderlein. 
F.  omatipennis  Blanchard. 
F.  pallida  Macqiiart. 
F.  phatta  Philippi. 
F.  polysticta  Philippi. 
F.  mibandinay  new  name   (for  9tig- 

maiica  Blanchard). 
F.  vemalis  Philippi. 
Limnobia  oceUata  Rdder. 
fL.  diva  Schiner. 
fL.  irmilaria  Williston. 
fL.  longimana  Fabridus. 
Zalusafalklandica  Enderlein. 

Tribe  2. — ^Antochini: 

Rhampkidia  albitani$  Osten  Sacken. 

Teucholabia  annulata  Williston. 

T.  ehalybeiventrii  Loew. 

T.  complexa  Osten  Sachen. 

T.  flavithorox  T^edemann. 

T.  gracUis  Osten  Sacken. 

T.  mekmocephaia  Fabridus. 

T.  moUsta  Osten  Sacken. 

T.  morionella  Schiner. 

T.  polila  Osten  Sacken. 

T,  roBtnUa  Enderlein.. 

T,  scapuUaris  Macquart. 

T.  ackineri  Enderlein. 

T,  nmplex  Wiedemann. 


Tribe  2. — Antochini — Contd. 
T.  Bpinigera  Schiner. 
T,  trifasciata  Enderlein. 
T.  venetueUnM  Macquart. 
Toxarrhina  brasiliensii  Westwcod. 
T./ragUis  Loew. 

Elephantomyia  meridionalisy  new  name 
(for  longvro8tri$  Williston),  preocc. 
fossil. 
Diotrepha  concinna  Williston. 

D.  mtrabUis  Osten  Sacken. 
Paratropeza  coUaris  Osten  Sacken. 
P./asciolarii  Wiedemann. 

P.  pistu9ta  Osten  Sacken. 
P.  nngularis  Schiner. 

Tribe  S. — ^Eriopterini  : 

MolophiluB  guaUmalentiM,  new  spe* 

dee. 
M.  thaumaHopoduiy  new  species. 
Eroptera  (  Metocypkona)  caloptera  Say. 

E.  (M.)  e.  YBT.  femoranigra,  new  sub- 
spedes. 

E.{M.)  annulipes  Williston. 

E.  (M.)  bicifUipeSy  new  species. 

E.  (M.)  coitalist  new  species. 

E.  (M.)  eiseniy  new  species. 

E.  (M.)  immacalaUiy  new  species. 

E.  (M.)  hnabiy  new  spedes. 

E.  (M.)  parva  Osten  Sacken,  branli' 

ensis,  new  subspecies. 
E.  (M.)  splendidaf  new  spedes. 
E.  (Empeda)  nigrolineata  Enderlein. 
E.  (E.)  n.  var.  pubescenSj  new  sub- 

spedee. 
tE.  longipea  Philippi. 
fE.  pallida  Philippi. 
fE.  uniformis  Blanchard. 
Trimicra  anomala  Osten  Sacken. 
T.  reciprocra  Walker  ( ^anomala  Osten 

Sacken?). 
Symplecta  macroptera  Philippi  (="^y- 

brida  Meigen?). 
S.  kybrida  Meigen. 
Onophomyia  caloptera  Osten  Sacken. 
O.  ferruginea  Williston. 
O.  kirmtay  new  spedes. 
O.  luctuosa  Osten  Sacken. 
,  O.  magnifica^  new  spedes. 
O.  nigrina  Wiedemann. 
O.  osten-Bochenx  Sloise. 
O.  ruJUhorax  Wiedemann. 
0.  iubhyaHna,  new  spedes. 
Qonomyia  (Oorumyia)  delicata,  new 

spedes. 
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Tribe  S. — ^Erioptebini — Contd. 
O.  (Leiponettra)  pleuralis  Williston. 
O.  (L.)  puella  Williston. 
O,  (L,)  puer,  new  species. 
O.  (Oonomyia)  unicolor^  new  species. 
Sacandaga  parva,  new  species. 
Mongcma  disjuncta,  new  species. 
M.  extensa^  new  species. 
M,  hmgifusa,  new  species. 
M.  manca  Williston. 
M.  niveitarsiSy  new  species. 
M.paUidaWimsUin. 
Cryptolabis  tropioalis,  new  species. 
SigmaUmura  amazonica  West  wood. 
S.  flavipennis  Osten  Sacken. 
Lecteria  armiUaris  Fabricius. 
L.  conspersa  Enderlein. 
L.  motto  grossssy  new  species. 
L.  ohliterata,  new  species. 
L,  obscura  Fabricius. 

Tribe  4- — ^Limnophilini: 

Epiphragma  adspersa  Wiedemann. 
E.  buscti,  new  species. 
E.  drdnata  Osten  Sacken. 
E.  delicatula  Osten  Sacken. 
E.fabrieiif  new  name  (for  maculata 

Fabricius). 
E,  histrio  Schiner. 
E,  imitans,  new  species. 
E.  nebtUosa  Bellardi. 
E,  punctatissvma  Wiedemann. 
E.  pupUlata^  new  species. 
E,  sackeni  Williston. 
E.  varia  Wiedemann. 
Limnophila  apoedla  Philippi. 
L,  chilensis  Philippi. 
L.  cineracea  Philippi. 
L,  epiphragmoides,  new  species. 
L,  eulseniata  Bigot. 
L.  fiavicauda  Bigot. 
L,  gtUtulaHasimaf  new  species. 
L,  lentoideSf  new  species. 
L,  luteipennis  Osten  Sacken. 
L,  nacrea^  new  species. 
L.  Btigmatica  Philippi. 
L,  ttnuipes  Say. 
L,  undulata  Bellardi 
L.  venosa  Philippi. 
L.  verecunda  PhilippL 
tL,  cinerea  Philippi. 
fL.  deoasbUa  Wiedemann. 
fL,  vrorata  Philippi. 
fL.  lutea  Philippi. 
fL,  mulHpunctata  Fabricius. 
tL,  palknB  Philippi. 


Tribe  -^.—Limnophilini— Contd. 
fL.  punctipennis  Philippi. 
fL.  tendla  Philippi. 
fL.  trichopus  Philippi 
L.  arUarcHoa  Walker. 
Ctedonia  bicolor  Philippi. 
C.  bipunctata  Philippi. 
C.  flavipennis  I^ilippi. 
C.  fmoa  Jaennicke  ( ^flavipennU  Phi- 
lippi?). 
C.  pictipenim  Philippi. 
Polymera  albitarsis  Williston. 
P.  eonjunctCf  new  species. 
P./tuca  Wiedemann. 
P,  georgix  Alexander. 
P.  gruea,  new  species. 
P,  kirtioamis  Fabricius. 
P,  inomata,  new  species. 
P,  niveitanis,  new  species. 
P,  obtcura  Macquart. 
P,  pleuralis,  new  species. 
P,  superba,  new  species. 
P,  thoracioaf  new  species. 
Isdmothrix  xtherea  Bigot. 

Triie  S. — Hexatomini: 
Eriocera  braconidea  Enderlein. 
E,  bmnntipes  Williston. 
E,  eotminaria  Wiedemann. 
E.  chrysoptera  Walker. 
E.  erythrsea  Osten  Sacken. 
E./aaciata  Gu^rin. 
E.flavidaWiniston, 
E,  gracilis  Osten  Sacken. 
E,  hamorrhoa  Osten  Sacken. 
E,  lessepsi  Osten  Sacken. 
E,  longistyla,  new  name  (for  erythro- 

cephala  Fabricius). 
E,  macguwH  Enderlein. 
E,  melanacra  Wiedemann. 
E,  vMSoxantha  Osten  Sacken. 
E,  nigra  Wiedemann. 
E,  obsoleta  Williston. 
E,  ohataioTia  Enderlein. 
E.  pretiosa  Osten  Sacken. 
E.  tssniopUra  Wiedemann. 
E,  trifasciata  ROder. 
E,  virgukuiventris  Enderlein. 
E.  willisUmi,  new  name  (for  fasciata 

Williston). 
E,  9onata  Osten  Sacken. 
fE.  Jlaviesps  Wiedemann. 
fPenthopterafuUiginosa  Schiner. 

Tribe  6, — ^Pedicini: 

fDneyphona  ptisilla  Bigot. 
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CHARACTERIZATIONS  OF  NEW  SPECIES  AND  KEYS  TO  THE  FORMS. 

KEY  TO  THE  SUBFAMILIES  OP  TIBVUDM, 

1.  Tenninal  segment  of  the  maxillary  palpi  very  long,  whip-lash  shaped,  much 
longer  than  all  of  the  preceding  segments  combined;  Sc  ends  in  R,  SC|  being 
obliterated;  fusion  of  Cu|  on  M  usually  slight,  often  punctiform;  cell  CU|Of 
the  wings  usually  broader  at  the  base  than  at  the  middle.    Antennse  IS-seg- 

mented Tipulin^. 

Terminal  segment  of  the  maxillary  palpi  short,  scarcely  longer  than  the  two  pre- 
ceding combined;  Sc  ends  in  C,  Sci  being  present;  fusion  of  Cui  on  M  usual 
long;  cell  CU|  of  the  wings  usually  only  as  broad  at  the  base  as  at  the  middle. 
Antenna  14  or  16  segmented Limnobin^. 

The  exceptions  to  the  above  characterizations  are  numerous,  but 
the  majority  should  hold.  Pedida,  a  limnobine,  has  long  maxillary 
palpi  like  the  longipalpous  Tipulinse;  the  Dicranotaa  (Pedicini)  have 
IS-segmented  antennae,  etc. 

KEY  TO  THE  TRIBES  OP  LIMNOBINA. 

1.  R,  with  two  branches  reaching  the  maiigin 2. 

R,  with  three  branches  reaching  the  maigin 4. 

2.  Antennse  14-segmented Limnobini. 

Antennse  16-segmented 3. 

5.  Ri  usually  incurved  toward  R34.3  at  the  wing  margin  and  fused  backward  with  it; 

tibiae  with  spurs  at  the  tip Cylindeotomini. 

Ri  runs  straight  to  the  wing  maigin,  not  fusing  with  R34.3;  tibise  spurless. 

Antochini. 

4.  Tibia  spurred  at  the  tip 6. 

Tibiae  without  spurs  at  the  tip Eeioptbrini. 

6.  Antennae  with  from  6  to  10  s^ments Hexatomini. 

Antennae  with  from  13  to  39  segments 6. 

6.  Sc2  retracted  far  toward  the  base  of  the  wing  so  that  it  is  proximad  of  the  origin 

of  R, Pedicini. 

Scj  at  the  tip  of  Sc,  or  retracted  backward  ( Trichocera),  not  proximad  of  the  origin 

of  R, LDfNOFHILINI. 

The  tribes  herein  considered,  Eriopterini  and  limnophilini,  are 
exceedingly  closely  allied  to  one  another,  and  the  character  of  the 
tibial  spurs  can  not,  apparently,  be  depended  upon  in  critical  cases. 
The  members  of  these  tribes  require  further  study  at  the  hands  of 
some  student  who  has  access  to  collections  where  a  majority  of  the 
forms  are  contained.  If  these  tribes  are  valid  (and  no  one  disputes 
the  point  as  to  whether  they  are  convenient  to  use  or  not),  then 
other  characters  will  be  found  to  separate  them.  I  have  included 
the  genus  Lederia  in  both  tribes,  as  L.  ohscura  has  spurred  tibisB 
whereas  L.  armiUaria  has  naked,  spurless  tibiae. 
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KBT  TO  THE  GENERA  OP  THE   ERIOFTERINI. 

(Baaed  largely  on  Needham's  Key,  1907.) 

1.  Wings  absent Ckionea  Dallman. 

Wings  present 2. 

2.  Three  branches  of  M  reach  the  wing-margin 3. 

Two  branches  of  M  reach  the  wing-margin 4. 

3.  Sc  very  long;  SC|  and  R^  approximated  at  their  tips Lecteria  Osten  Sacken. 

Sc  shorter;  Sc|  and  Ri  distant  at  their  tips Cladwra  Osten  Sacken. 

4.  Rj  shorter  than  R^+s 5. 

Ra  longer  than  Rj+a 8. 

6.  Cross  vein  r-m  absent;  Scj  very  long,  approximating  Ri  at  their  tips;  cross  vein 

r  present Mongoma  Westwood. 

Cross  vein  r-m  distinct;  Sci  short;  no  cross  vein  r  * 6. 

6.  Antennae  of  the  male  as  long  as  the  body,  prominently  haired . .  Lachnocera  Philippi. 
Antennae  of  the  male  short,  normal 7. 

7.  Sc  short  ending  opposite,  or  anterior  to,  the  origin  of  Rs;  anal  angle  of  the  wing 

not  prominent Gorumiyia  Megerle. 

Sc  long  ending  near  to  the  fork  of  Rs;  anal  angle  of  the  wing  prominent. 

Sacandaga  Alexander. 

8.  Rs  long,  normal  in  position;  cell  first  Ri  elongated 9. 

Rs  shortened,  its  first  fork  angulated;  cell  first  R|  equilateral  or  nearly  so. 

Cryptolabis  Osten  Sacken. 

9.  Second  fork  of  the  radial  sector  on  the  posterior  side,  i.  e.,  Rs  ends  in  cell  R,. 

MolopkUus  Curtis. 
Second  fork  of  the  radial  sector  on  the  anterior  side,  i.  e.,  Rs  ends  in  cell  R, 10. 

10.  A  supemimierary  cross  vein  in  cell  R3;  second  anal  vein  strongly  bisinuated. 

Eelobia  Le  Peletier. 
No  supernumerary  cross  vein  in  cell  R3;  second  anal  not  bisinuated 11. 

11.  Cui  tending  to  turn  toward  the  apex  of  the  wing Erioptera  Meigen. 

Cui  tending  to  turn  away  from  the  wing  apex 12. 

12.  Antennal  segments  (male)  subreniform,  nodose;  fourth  antennal  segment  like  a 

recmnbent  S Sigmatomera  Osten  Sacken. 

Antennal  segments  of  the  male  not  so 13. 

13.  Sides  of  cell  first  M^  parallel;  SC]  near  tip  of  Sci Qnophamyia  Osten  Sacken. 

Sides  of  cell  first  Mj  divergent  distad;  Scj  retracted  toward  the  wing  basis 14. 

14.  The  deflected  base  of  CU|  meets  M  far  before  the  fork;  Rs  long  and  straight  at  its 

origin;  second  fork  of  Rs  skewed  forward;  terminal  3  segments  of  the  antennse 

usually  abruptly  smaller Trimicra  Osten  Sacken. 

The  deflected  base  of  Cu,  meets  M  usually  at  the  fork;  Rs  shorter,  straight;  second 
fork  of  Rs  usually  symmetrical;  flagellar  segments  of  the  antennae  uniform. 

Rkypholophus  Kolenati. 

I  have  omitted  Polymoria  Philippi  from  this  key  as  it  is  very 
probably  a  lAmnopTiUa  (See  Limnophilini). 

1  Sabgenuf  Smpeda  (genus  EriopUra)  would  run  down  liare,  Imtbas  cross  vain  fprasent. 
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DESCRIPTIONS  OF  GENERA  AND  SPECIES. 

Genus  LECTERIA  Osten  Sacken. 

Lecteria  Osten  Sacken,  Studies,  etc.,  1887,  pt.  2;  Berl.  Ent.  Zeitschr.,  vol.  31, 

p.  206. 
Prnxronius  Endbblein,  Zo61.  Jahrb.,  vol.  32, 1912,  pt.  1,  pp.  50,  51. 

I  have  included  in  this  genus  Limnobia  armiUaris  Fabricius,  made 
the  type  of  this  genus  by  Osten  Sacken,  and  which  has  spurless 
tibiae;  Psaronius  liturataa  Enderlein  (==Tipula  ohscura  Fabricius) 
and  Lecteria  ohliterata,  new  species,  which  have  spurred  tibise.  As 
I  have  stated  in  a  later  paragraph,  I  believe  that  the  tibial  spur 
character  has  been  overdone.  The  venation  of  these  three  species 
is  so  remarkably  similar  that  I  have 'no  hesitation,  in  view  of  the 
existing  data,  in  referring  all  three  species  to  the  genus  Lecteria. 

Lecteria  is  sufficiently  well  distinguished,  venationally,  in  the 
extreme  length  of  subcosta,  the  long  radial  sector,  strongly  arcuated 
at  its  origin  and  thence  running  parallel  with  radius,  the  tendency 
for  R,  to  shorten  and  disappear,  etc.  The  described  species  are  all 
Neotropical,  but  Mr.  Edwards  informs  me  that  the  British  Museum 
possesses  three  tmdescribed  species  from  Africa.  I  believe  that  the 
presence  or  absence  of  spurs,  in  this  group  of  species,  has  the  tendency 
to  separate  from  one  another  species  that  are  in  reaUty  closely 
allied.  Thus  Enderlein  described  as  Limnophilini  two  species 
which  possessed  tibial  spurs.  The  type  of  the  genus  Lecteria,  armil' 
laris  Fabricius,  seems  to  vary  considerably  in  venation.  The  speci- 
mens upon  which  Osten  Sacken  based  his  genus  possessed  a  super- 
numerary cross  vein  in  cell  Rj,  and  in  some  specimens  another  in 
cell  Rj.  The  types  of  Limnobia  cdlofus  Walker  in  the  British  Museum, 
as  well  as  the  three  specimens  I  possess,  entirely  lack  these  cross 
veins.  It  is  probably  a  case  comparable  to  the  related  genus  Cladura 
Osten  Sacken  where  cross  veins  may  occur  almost  anywhere  on  the 
wing  disk.* 

XBY  TO  THB  SPBOtBS  OT  LBCTBRIA. 

1.  Wings  without  distinct  markings  (antennse  with  the  basal  segments  yellow,  fla- 

gellum  black) o6/if«mta,  new  species.    (Guiana) 

Wings  with  brown  markingB 2. 

2.  Wings  with  abundant  brown  dots  in  all  of  the  ceUs.  .ooiupersa  Enderlein  '  (Brazil). 
Wings  with  the  markings  larger  and  confined  to  the  neighborhood  of  the  veins 3 . 

3.  Wing  markings  confined  to  a  spot  at  the  base  of  Rs,  along  deflection  of  Rf^^,  and 

in  cell  second  Ri;  cell  fiist  M3  is  hexagonal,  the  fusion  of  Cu|  and  Mj  slight, 

less  than  cross  vein  T-m ohBcwra  Fabricius*  (Guiana^Brazil). 

^"     Wing-marking  more  extensive 4. 

1  See  Alexander  and  Leonard,  VenatSonal  Variation  in  Cladura,  Jour.  N.  Y.  Ent.  Soo.,  vol.  20,  Mar., 
1912,pp.3&-39,pL4. 
s  Zool.  Jahrbuch.,  1012,  voL  32,  pt.  1,  Stad.Qber  die  Tipuliden,  etc,  pp.  40,60  (fig.  Di)  (as  Daet^lolabU), 
'  Syst.  Antl.,  1806,  p.  27  (as  Tipvia);  Wiedemann,  Anas.  Zweifl.  Ins.,  1828,  vol.  1,  p.  24  (as  HmfuMay 
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KET  TO  THB   8PB0IB8  OF  LBCTERIA— Continued. 

4.  Wing-markingB  present  as  a  narrow  seam  along  the  cord;  at  fork  of  M,^,  R^^^,  at 
origin  of  Rs,  at  origin  of  the  basal  deflection  of  B,^^,  and  at  the  tips  of  R^  and 
R,;  cell  first  M3  pentagonal;  basal  deflection  of  Gui  before  fork  of  M;  basal 

deflection  of  R444  long,  longer  than  M^ matto-grossse,  new  species  (Brazil). 

Wing  markings  more  extensive;  a  transverse  band  across  the  wing  in  the  neighbor- 
hood of  the  cord;  an  interrupted  band  beginning  at  origin  of  Rs;  tip  of  wing 
dark;  basal  deflection  of  CU|  beyond  fork  of  M;  basal  deflection  of  R^^  short; 
arcuated,  less  than  Mj armillans  Fabricius  *  (Costa  Rica-Brazil). 

LSCTERIA  OBLTTERATA,  new  ipedos. 

Small,  slender;  basal  .antenna!  segments  yellow;  flagellum  black; 
general  color  of  the  body  dull  black;  legs  brown;  wings  dark-col- 
ored, gray. 

Male. — ^Length,  14.4  mm;  wing,  11  mm.  Head:  Rostrum  and 
palpi  dark  brown;  antennsB,  basal  segments  elongate-cylindrical, 
stout,  second  rounded;  flagellum,  segments  rapidly  becoming  smaller 
toward  the  tip;  basal  segments  light  yellow;  flagellar  segments 
abruptly  dark,  black.  Front  dark  brown,  shiny;  vertex  black, 
poUinose  on  the  sides;  one  or  two  hairs  on  the  sides  of  the  vertex 
behind  the  eyes,  occiput  with  a  brown  bloom;  genae  more  yellowish. 

Thorax:  pronotum,  scutum  and  scutellum  visible  from  above, 
dull  brownish-black.  Mesonotum,  praescutum  with  the  pseudo- 
sutural  fovea  shallow,  but  prominent,  shiny  black;  praescutum, 
extreme  cephalic  margin  with  a  yellowish  bloom  which  is  continued 
backward  on  the  sides  of  the  sclerite;  dorsum  of  the  sclerite  velvety- 
black  at  the  anterior  prominence;  dull  black  back  to  the  suture; 
scutum,  scutellum,  and  post-notum  black,  rather  dusted  with  Ught 
gray.  Pleurae  light  gray;  prothoracic  pleuraB  somewhat  darker, 
blackish;  an  indistinct  brown  stripe  across  the  pleurae  from  the 
fore-coxa  to  the  base  of  the  halteres.  Halteres  short,  stem  pale, 
knob  brown.  Legs:  coxae  and  trochanters  light  browmsh-yeUow; 
femora  dark  brown,  more  yellow  basally;  tibiae  and  tarsi  dark 
brown.  Wings  dull  brownish-^ay;  cells  C  and  Sc  yellow;  veins 
Sc  and  R  yellow;  remaining  veins  dark  brown.    Venation  (see  fig.  41) . 

Abdomen  very  elongate;  tergum  brownish;  segments  dull  yel- 
low at  the  base  and  tip,  remainder  dark  grayish-brown;  basal  ster- 
nites  yellow,  apical  ones  concolorous  with  the  tei^tes. 

Habitat. — Holotype. — ^Male,  Tukeit,  British  Guiana,  July  21,  1911 
(liutz,  coll.).  Paratype. — ^Male,  Kaieteur  Falls,  British  Guiana, 
Aug.  10,  1911  (Lutz,  coll.). 

Types. — In  American  Museum  of  Natural  History. 

1  Syst.  AntL,  ISOS,  p.  26  (as  Tipuia);  Wiedemann,  Auss.  Zweifl.  Ins.,  1828,  vol.  1,  p.  13  (as  Ltmnobia). 
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LBCTERIA  CONSPBRSA  Bnderleiii. 

Dactylolabis  consperaa  Endeblein,  ZooL  Jahrb.,  pt.  1, 1912,  pp.  49,  50. 

I  have  seen  a  single  specimen,  taken  at  Rio  de  Janeiro  in  Novem- 
ber. (Probably  by  H.  H.  Smith.)  It  forms  part  of  the  Williston 
coUection  in  the  American  Museum  of  Natural  History  in  New  York. 

The  wing  seems  to  be  of  a  different  shape  from  that  shown  in 
Enderlein's  figure,  almost  Drepanopteryx  or  OsmyliisAike  (Hemero- 
biidaB,  Neuroptera). 

LBCTERIA  OBSCURA  Ftbrichii. 

Tipula  obscura  Fabrxcius,  Syst.  Antl.,  1805,  p.  27. 

Limnobia  obscura  Wiedemann,  Dipt.  Exot.,  vol.  1, 1821,  p.  12;  Ause.  Zweifl.  Ins., 

vol.  1, 1828,  p.  24.--HUNTER,  Trana.  Amer.  Ent.  Soc.,  vol.  26, 1900,  p.  289.— 

Ksrtebz,  Cat.  Dipt.,  vol.  2,  1902,  p.  175. 
Psaronius  lUuratiLs  Enderlbin,  Zool.  Jahrb.,  1912,  pp.  50,  51,  fig.  E|. 

Female. — Length,  23.4  mm.;  wing,  16.8  mm.;  abdomen,  18.6  mm.; 
legs,  fore,  femora  8.8  mm.;  tibia  10  mm.;  tarsus  1,  5.5  mm.;  tarsus 
2-5,  3.6  mm.;  middle,  femora  10.1  mm.;  tibia  10.1  mm.;  tarsus  1,  4.8 
mm.;  tarsus  2-5,  3.2  mm.;  hind,  femora  11.2  mm.;  tibia  11.4  mm.; 
tarsus  1,  3.6  mm.;  tarsus  2-5,  3.2  nun. . 

Head:  rostrum  and  palpi  dark  brown;  palpal  segments  short; 
clypeus  yellowish-brown,  with  two  long  hairs  on  either  side.  Anten- 
nae: first  segment  much  elongated,  cylindrical,  longer  than  the  fol- 
lowing three  combined;  second  segment  short,  rounded-oval,  trun- 
cated at  its  apical  end;  segments  of  the  flagelliun  gradually  more 
slender  and  more  elongated,  clothed  with  dense,  appressed  downy 
hairs  and  with  long  hairs  which  are  shortest  on  the  proximal  seg- 
ments; antennaB  yellowish-brown;  flagellum  darker,  brown.  Front 
brown;  vertex  yellowish-brown,  rather  darker  in  places;  a  patch  of 
long  hairs  on  either  side  of  the  eye. 

Thorax:  pronotum  brown;  mesonotum:  praescutum,  with  a  broad 
deep  pseudosutural  fovea  on  its  antero-lateral  margin;  the  caudal 
margin  of  the  fovea  gentle,  cephalic  margin  precipitous,  dark  brown, 
conspicuous;  praescutum  light  browmsh-yellow  with  indistinct  brown 
stripes;  two  parallel  ones  on  either  side  of  the  pale  narrow  median 
stripe,  becoming  indistinct  near  the  transverse  suture;  the  shorter, 
but  broadter,  lateral  stripes  begin  just  behind  the  fovea  and  run 
backward  across  the  suture;  scutum,  scuteUum,  and  postnotum  dull 
yellowish-brown,  the  color  of  the  scutum  near  the  center  brought 
about  by  the  spreading  out  of  the  lateral  praescutal  stripes.  Pleurae 
dull  yellow,  a  darker  spot  on  the  mesothoracic  epipleura.  Halteres, 
stem  yellow,  gradually  darkening  to  the  brown  knob.  Legs:  light 
yellow;  femora  dark  brown  at  the  tip;  tibia  brown  at  the  extreme 
base  and  tip;  tarsal  segments  dull  yellow,  darker  at  the  tip  of  each 
segment;  segments  four  and  five  brown. 
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Wings:  cells  C  and  Sc  light  yellow,  remainder  subhyaline;  veins 
brown  except  where  covered  by  spots;  brown  spots  located  as  follows: 
a  rounded  oval  spot  at  base  of  Rs,  a  spot  in  stigmal  area  in  cell 
second  Rj,  a  triangular  spot  along  the  deflection  of  B,^^.  Venar 
tion:  Sc,  long,  as  in  the  subgenus;  space  on  costa  between  SC|  and 
Rj  shorter  than  the  crossvein  r-m.  Rs  extremely  arcuated  at  its 
origin,  then  running  parallel  with  Rj  and  in  a  direct  line  with  R,; 
R,  short,  tending  to  be  abortive;  basal  deflection  of  M^+j  shorter 
than  the  basal  deflection  of  M,;  M,+Cui  shorter  than  r-m. 

One  female,  Savannah,  North  Brazil;  Aug.  23,  1911  (Crampton, 
coll.).     (Amer.  Mus.  of  Nat.  Hist.  C!oll.) 

Two  males,  Igarape-Assti,  Parfi,  Brazil;  Feb.  4, 1912  (Parish,  coll.). 

One  male,  one  female,  Igarape-Assti,  Parfi,  Brazil;  Jan.  29,  1912 
(Parish,  coll.). 

Specimens  in  Cornell  University  collection;  one  in  author's 
collection. 

LBCTSRIA  UATKyOB088M,  mm  i 


Head  grayish;  thorax  with  three  dark  brown  stripes;  pleur»  gray, 
with  a  brown  stripe;  abdomen  light  brown,  with  brown  edges  to  the 
sclerites. 

Length  (abdomen  broken)  of  head  and  thorax,  4.8  mm.;  wing  13 
mm. 

Head:  rostrum  and  palpi  dark  brown;  antennae,  first  segment, 
elongate-cylindrical,  second,  globular,  cyathiform;  remainder,  short, 
oval,  gradually  more  slender  and  cylindrical,  armed  with  long  hairs, 
brown.  Front  and  vertex  with  a  greyish-yeUow  bloom,  clearer  gray 
on  the  occiput;  vertex  armed  with  numerous  prominent  brown  hairs, 
scanty  or  wanting  along  the  median  line. 

Thorax:  pronotum  pale  whitish-yellow,  the  anterior  border  of  the 
scutum  rather  more  brownish;  mesonotum:  pnescutum,  pseudo- 
suture  reduced  to  a  narrow  impressed  line,  shaped  somewhat  like  an 
interrogation  point,  anteriorly  brown,  posteriorly,  and  a  rounded 
area  near  the  pseudosuture  greyish-yellow,  extreme  cephalic  margin 
of  the  sclerite  gray;  a  narrow  dark  brown  median  str^)e;  a  broader 
brown  lateral  stripe,  anteriorly  close  to  the  median  vitta,  beyond 
the  pseudosuture  divergent  toward  the  lateral  margin  of  the  sclerite; 
scutum  light  grayish-brown,  lateral  margin  dark  chestnut-brown,  a 
continuation  of  the  broad  lateral  prsescutal  stripes;  scutellum  and 
postnotum  dull  yeUow,  with  a  narrow,  indistinct  brown  median 
stripe.  Pleurae  yellowish,  with  a  gray  bloom;  a  dark  brown  stripe 
extending  from  the  sternal  region  of  the  head  across  the  pleurae, 
encroaching  on  the  base  of  the  fore  coxa,  and  extending  to  beneath 
the  wing-basis.  Halteres  short,  stem  yellowish,  knob  rather  browner. 
Legs,  C0X8B  pale  whitish-yellow;  trochanters  yellow  (rest  of  legs 
missing). 
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Abdomen:  tergum  dull  yellow,  tip  of  each  segment  light  brown; 
lateral  margin  of  the  sclerites  broadly  dark  brown.  (Terminal  seg- 
ments broken.)  Sternum  pale  whitish,  a  narrow  yellow  median 
stripe,  which  sub-apically  broadens  out  over  the  entire  sclerite, 

"W^ngs:  subhyaline  with  a  faint  yellow  tinge;  brown  clouds  at  end 
of  Rj,  R,,  around  cross  vein  r,  at  fork  of  R3+5,  at  origin  of  R4+5,  along 
remainder  of  the  cord,  along  cross  vein  m  and  the  deflection  of  M,. 
Venation:  Sc  long,  approximating  R|  at  the  tip  as  in  the  genus; 
r  nearer  to  tip  of  R^  than  to  the  fork  of  R^+g;  Rs  long,  strongly  arcu- 
ated at  its  origin,  then  running  parallel  to  R^;  R2+8  ^  &  ^^  ^^^  I^s 
and  Rj;  R,  strongly  curved  cephalad  at  its  tip;  Rg  strongly  curved 
caudad  at  its  tip,  so  that  cell  R,  is  very  broad  on  its  distal  portion; 
deflected  portion  of  R4+5  very  long,  so  that  cell  R5  is  much  nearer  the 
base  of  the  wing  than  cells  R5  or  first  M,.  M  in  a  direct  line  with  M,; 
Mj+j  fused  for  a  long  distance  beyond  m.  Basal  deflection  of  Cuj 
sUghtly  anterior  to  the  fork  of  M.     (See  fig.  39.) 

Hdbitai, — Hohiype. — Corumba,  Matto  Grosso,  Brazil,  April  (H.  H. 
Smith,  coll.). 

Type, — In  American  Museum  of  Natural  History. 

LBCTERIA  ARMILLARXS  FaMciiit. 

Tijnda  armiUaris  FABBiaus,  Syet.  Antl.,  1805,  p.  26. 

Limnobia  armillaria  Wiedemann,  Dipt.  Exot.,  vol.  1, 1821,  p.  13;  Ausb.  zweif.  Ina., 

vol.  1, 1828,  p.  26. 
Limnobia  cahpui  Walker,  Ins.  Saund.,  vol.  1, 1856;  Dipt.,  p.  439.— Hunter,  Trans. 

Amer.  Ent.  Soc.,  vol.  26,  1900,  p.  293.— Kbrtesz,  Cat.  Dipt.,  vol.  2,  1902, 

p.  171. 
Leeteria  armUlarii  Osten  Sacken,  Studies,  etc.,  pt.  2,  1887,  p.  206. — Kbrtesz,  Gat. 

Dipt.,  vol.  2, 1902,  p.  218. 

Male. — ^Length  9.2-17.8  mm.;  wing,  10.2-12.8;  abdomen  13  mm.; 
antennsB,  3  mm.;  legs,  hind,  femora,  0.6-12.2  mm.;  tibia,  9.3-11.6; 
tarsus,  6-8.9;  middle,  femora,  7.8-10.8;  tibia,  7.4-10.2;  tarsus,  6.4- 
9.4;  fore,  femora,  7.2-9.8;  tibia,  8-10.4;  tarsus,  6.9-10.4. 

Head:  rostrum  and  palpi  dark  brown;  vertex  and  occiput  dull 
blackish-gray  with  numerous  long  dark  brown  hairs;  front  dull  gray 
AnteimsB  rather  short,  dark  brown,  the  flagellar  segments  with  scat- 
tered long  brown  hairs  and  densety  covered  with  shorter  appressed 
hairs;  gensB  lighter  brown. 

Thorax:  pronotum  dark  gray-brown;  mesonotum,  prcescutum 
with  an  indentation  on  its  margin  above  the  spiracle;  light  gray  with 
dark  velvety  blackish  stripes,  median  one  broadest  near  the  center  of 
the  sclerite,  extends  back  to  the  suture;  on  either  side  of  the  middle 
stripe  is  a  lateral  one  which  originates  near  the  cephalic  margin  of 
the  sclerite,  forks  at  about  one-third  its  length,  the  iimer  branch  con- 
tinuing directly  back  to  the  suture ,  the  outer  branch  broadens  out  on 
the  side  of  the  sclerite,  inclosing  a  rounded  yellowish  spot  at  its 
69077*— Proc.N.M.vol.44— 18 82 
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caudal  margin  narrowly  confluent  with  the  inner  branch.  The  space 
inclosed  by  the  fork  of  this  stripe,  at  its  cephalic  end,  is  glistening, 
mirror-like;  behind  this  oval,  glistening  spot,  a  small  cloud  of  chest- 
nut-brown; a  row  of  long  hairs  extending  along  the  lateral  branch  and 
its  fork,  these  hairs  dark  basally,  paler  brown  at  their  tips;  scutum 
dull  blacMsh-gray;  from  both  forks  of  the  lateral  prsescutal  stripes 
extends  backward  a  narrow,  velvety-black  stripe,  which  meet  in  a 
triangle  at  the  outer  margin  of  the  sclerite.  Caudo-lateral  mai^gin  of 
the  sclerite  produced  into  a  blunt  protuberance;  scutellum  and  post- 
notum  light  gray,  brown  on  the  lateral  margin  above  the  base  of  the 
halteres.  Pleurse  dull  bluish-gray  with  indistinct  black  marks  on 
some  of  the  epipleural  and  sternal  solerites.  Halteres  light  yellowish- 
brown,  knob  brown.  Fore  legs,  coxae  yellow  with  a  slight  gray 
bloom  on  its  external  face;  trochanter  yellow;  femur  naiTOw  at  the 
base,  soon  thickened,  clavate,  its  distal  half  with  long  outspread 
hairs;  basal  half  of  the  femur  pale  whitish-yellow  with  light  yellow 
hairs;  a  post-median  brown  ring  with  black  hairs;  a  broad,  bright 
yellow,  sub-apical  ring,  and  an  apical  ring  with  black  hairs;  tibia 
about  imiform  in  diameter  throughout  its  length,  densely  clothed 
with  long  prominent  hairs,  a  broad  basal  ring  dark  brown  with  black 
hairs;  a  narrower,  white,  sub-basal  ring  with  white  hairs;  a  very 
broad,  brown,  median  portion  with  black  hairs;  a  broad  white  sub- 
apical  ring  with  white  hairs;  a  narrow  apical  ring  with  black  hairs; 
tarsi  with  prominent  hairs,  first  segment  brown  with  brown  hairs 
except  at  the  tip,  which  is  white  with  white  hairs;  segments  two  and 
most  of  three,  white  with  white  hairs;  tip  of  three,  and  four  and  five, 
brown.  Lower  aspect  of  extreme  tip  of  segment  one,  and  extreme 
base  of  segment  two,  jet  black,  denticulate.  Middle  legs  similar  to 
fore,  but  post-median  brown  band  on  femur  smaller  and  yellow  sub- 
apical  ring  broader.  Hind  legs  similar  to  fore,  but  the  hairs  even 
more  conspicuous  and  showy;  claws  long,  extended,  smooth,  or  with 
mere  indentations  on  the  inner  margin. 

Wings:  hyaline  with  brown  veins;  pale  brown  markings  on  the 
wing  as  follows:  a  large  blotch  at  the  origin  of  Rs,  continuing  across 
cell  R;  a  large  row  of  markings  at  the  tip.  of  R^  and  along  the  cord; 
along  the  second  deflection  of  M,  and  cross-vein  m;  at  tip  of  R,,  apex 
of  the  wing,  and  a  faint  mark  extending  from  the  tip  of  second  anal 
across  cells  second  A  and  Cu.  Venation  (see  fig.  42) :  Sc  very  long 
as  in  the  genus;  Sc^  separated  from  R|  at  the  tip  by  a  space  equal 
to  the  cross-vein  r-^m.  Rs  strongly  arcuated  at  its  origin,  almost 
parallel  with  R|,  in  a  direct  line  with  R,;  R,  leaves  Rg  shortly  after 
the  fork  of  Rs  and  is  very  strongly  curved  toward  costa  at  its  tip; 
R4+6  strongly  arcuated  on  its  deflection;  basal  deflection  of  Mj^,  about 
four  times  as  long  as  the  basal  deflection  of  Mg;  M^+Cui  longer  than 
the  basal  deflection  of  Cui;  Cu,  equal  to  the  basal  deflection  of  Cu^. 
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Abdomen:  tergum  dark  brown;  apices  of  the  segments  yellowish; 
stemites  dull  yellow;  hypopygium  yellow. 

Male,  San  Carlos,  Costa  Rica  (coll.  Schilde  and  Burgdorf).  Male, 
Igarape-assii,  Par&,  Bnudl  (alcoholic,  Jan.  30,  1912)  (Parish,  coll.). 
Female,  same  place  and  collector  as  last  (pinned,  Jan.  29, 1912). 

Genus  MONGOMA  "Westwood. 

Mongoftna  Wbstwood,  Trans.  Ent.  Soc.  Lond.,  1881,  p.  364. 
TrerUepohlia  Bioor,  Ann.  Soc.  Ent.  France,  1864,  p.  474. 
Paramongoma  Brunetti,  Rec.  Ind.  Mus.,  vol.  6, 1911,  p.  295. 
Mongomioides  Brunetti,  Rec.  Ind.  Mus.,  vol.  6, 1911,  p.  296. 
Mcmgomella  Endsrlbin,  ZoOl.  Jahrbuch,  vol.  32, 1912,  p.  61. 

The  genus  Mangoma  was  erected  by  Westwood  in  1881  with  the 
ASncBufragiUima  as  type.  No  mention  is  made,  in  this  paper,  of  the 
Limnohia  irentepoTdii  Wiedemann  which  Bigot,  in  1854,  had  made 
the  type  of  his  new  genus  TrentepoMia.  Osten  Sacken^  uses  the 
genus  Mongoma  but  mentions  that  it  is  congeneric  with  TrentepoTJia. 
Skuse*  and  Bergroth*  use  the  name  Trentepollia.  Edwards*  uses 
Trentepohlia  and  writes  that,  as  Bigot  definitely  mentioned  trenUpoKLii 
as  type,  the  name  can  not  be  rejected.  Bnmetti*  splits  the  old  genus 
Mongoma  into  three,  proposing  Paramongoma  for  the  aJbitarsis  group 
of  the  genus,  and  Mongomioides  for  trenUpoUii  and  its  allies.  Bru- 
nettes statement  that  OAistralasiB^  is  a  strict  '*  Mongoma'^  (p.  291) 
and,  a  little  later,  that  ''The  only  Oriental  species  definitely  referable 
to  Paramongoma  is  dUntarsia  Doleschall,  but  av^tralamss  Skuse  is 
certainly  congeneric"  (p.  296)  is  confusing. 

Still  more  recently  Enderlein*  has  retained  TrentepoMia  for  trente- 
pohlii  and  its  allies,  as  was  suggested  by  Edwards,^  Mongoma  for 
fragiUima  and  its  allies,  and  has  proposed  the  new  name  MongomeUa 
for  the  dOntarsis  group,  with  pallida  Williston  as  type.  The  name  is, 
of  course,  strictly  synonomous  with  Paramumgoma  Brunetti. 

I  have  recently  shown*  that  the  species  of  the  genus  show  a  very 
gradual  transition  from  one  to  another,  and  no  division,  not  even 
subgeneric,  can  be  accepted.  For  instance,  the  new  species,  M.  dis- 
junda  would  represent  another  new  group  because  of  its  two  median 
branches  that  reach  the  wing  margin,  the  Paramongoma  group  having 
but  a  single  median  vein.  There  is  but  one  valid  genus,  with  but  a 
single  subgenus,  included  in  the  Mongoma  group,  and  its  species  have 
an  equatorial  distribution  (tropicopolitan). 

1  studies  on  TlptOida,  pt.  3.  Bert.  Ent.  Zeltschr.,  vol.  31,  p.  a04. 

*  Dipt.  Austnlia,  p.  847. 

•  Ent  Tidskr.,  voL  0,  p.  135. 

*  Ann.  and  Mag.  Nat.  Hist.,  sar.  8,  vol.  8, 1911,  p.  08. 

•  Beo.  Ind.  Maa.,  voL  6,  p.  391. 
•Zo6l.  7ahrbi]di/l913.  pp.  (X>-«2. 
V  Idem,  p.  63. 
BCaii.£nt.,1013,p.8B. 
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KBT  TO  THB  8PBCIX8  OF  MONOOMA. 

1.  Veins  Cui  and  M,  distinct  at  the  wing  margin disjunctOj  new  species  (Brazil). 

Veins  Cui  and  M,  not  distinct  at  the  wing  margin 2. 

2 .  Tarsi  of  all  the  legs  white niveitarns,  new  species  (Grater  Antilles) . 

Tarsi  of  all  the  legs  not  white 3. 

3.  Cell  Rj  of  the  wings  very  long,  much  longer  than  cell  R, 4. 

Cell  Rs  of  the  wings  short,  about  as  long  as  cell  R^ 5. 

4.  Larger  species;  length  7-8  mm manca  WilliBton^  (Lesser  Antilles). 

Small  species;  length  5  mm externa,  new  species  (Brazil). 

5.  Nostigidalspot;  ground  color  of  the  body  yeUow.polZidiaWilliston' (Lesser  Antilles). 
Stigmal  spot  distinct;  ground  color  of  Uie  body  brown. 

hngtfuea,  new  species  (Panama). 

MONOOBCA  DIS JUNCTA.  new  ^eclet. 

AntennsB  brown;  body  and  legs  light  brownish-yellow;  veins  M, 
and  CU|  distinct  at  the  wing  margin. 

Female. — ^Length,  11.6  mm.;  wing,  10.2  mm;  fore  leg,  femur  11.8 
mm.;  tibia  14;  tarsus  12.6;  hind  leg,  femur  12.4  mm;  tibia  12.4; 
tarsus  9.6.  Head:  rostrum  and  palpi  brown,  the  terminal  segment 
s  rather  darker;  antennae  brown;  front,  vertex,  occiput  and  gen» 
brownish-yellow. 

Thorax :  prothorax  light  brownish,  its  pleura  darker  brown.  Meso- 
notum:  praescutum  dull  yellow  with  a  faint  brownish  tinge;  scutum, 
scutellum,  and  post-notum  brownish-yellow.  Pleur©  uniform  dull 
yellow,  with  no  decided  contrasts  in  coloration.  Halteres  brownish- 
yellow,  the  knob,  basally,  slightly  darker.  Legs:  cox®,  trochanters, 
femora,  and  tibiae  dull  yellow,  tarsi  rather  lighter  yellow. 

Wing:  dull  yellowish-hyaline,  darkest  at  the  tip;  stigma  oval, 
brown;  veins  brown,  C  and  Sc  more  yellowish.  Venation:  Sc  very 
long,  as  in  the  genus;  Sc,  retracted  rather  far  backward,  so  that  SC| 
is  rather  longer  than  Rj.  R  long,  cross  vein  r  just  before  its  tip, 
oblique.  Rs  rather  long,  gently  arcuated,  about  equal  to  R,^,  R, 
short,  rather  sinuated.  R^^^  fused  with  M1+2,  obliterating  the  cross 
vein  f^-m,  this  fusion  continuing  for  a  short  distance  beyond  the  cross 
vein  m,  when  the  veins  separate  in  a  synunetrical  fork.  M  in  a  line 
with  Mg  and  Cu^ ;  basal  deflection  of  M^+a  very  long,  longer  than  R,. 
Cui  about  equal  to  Cu, ;  Cuj  fuses  with  M  just  before  the  fork  of  M ;  at 
the  lower  distal  angle  of  cell  first  M,  the  veins  separate,  CUj  continuing 
in  a  straight  line  with  Cui+M,,  M,  arcuates  cephalad  to  the  cross 
vein  m  and  continues  thence  straight  to  the  wing  margin.  Cu, 
strongly  divergent  from  Cuj,  forming  an  angle  of  about  76®.  Cu, 
and  first  A  free  at  the  tip;  second  anal  rather  long.     (See  fig.  22.) 

Abdomen:  tergum  dark  brown;  sternum,  segments  1-6  dull  yellow, 
7-8  dark  brown;  genital  segment  dull  yellow;  valves  of  the  ovipositor 
not  very  elongate,  dark  brown,  extreme  tips  paler,  yellowish. 

i  Wmiston,  Trans.  Ent.  800.  Lond.,  1896,  p.  208. 
t  Idem,  p.  ks,  pL  101,  flg.  67. 
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Babitai. — Holotype. — ^Female,   Esperito  Santo,  Brazil.    Received 
from  Staudinger  and  Bang-Haas. 
Type. — In  author's  collection. 

MONOOBCA  NIVBITAItSIS.  new  «peciM. 

Dark  brown;  all  tarsi  white;  wings  hyaline. 

Female. — ^Lragth,  6.8-7  mm.;  wing,  6.1-6.3  mm.;  hind  leg,  femur 
9  mm. ;  tibia  and  tarsus  together,  15  mm. 

Head:  rostrum  and  palpi  dark  brown;  antenn»  moderately  elon^ 
gated,  dark  brown.    Front,  vertex,  and  occiput  dark  brown. 

Thorax:  pronotum  largely  concealed  from  above  by  the  forward 
projecting  mesonotum,  viewed  from  the  side,  the  prodioracic  scutel- 
lum  is  high,  bearing  six  prominent  bristles  on  its  margin;  separated 
from  the  scutum  by  a  deep  notch;  pronotum  dark  brown.  Meso- 
notum very  gibbous,  very  dark  brown;  scutum,  scutellum,  and  po^t- 
notum  dark  brown;  pleurse  yellowidi  brown.  Halteres  long,  slender, 
brown,  the  stem  palest.  Legs:  cox»  and  trochanters  dull  yellowish- 
brown;  femora  dark  olive-brown;  tibia  brown,  extreme  base  pale; 
tarsus,  segments  one  and  two  brownish-white;  three  to  five  white, 
except  the  claws,  which  are  brown. 

Wings:  hyaline,  slightly  darker  toward  the  tip;  stigma  brown; 
veins  brown.    Venation,  (See  fig.  13.) 

Abdomen:  tergum  dark  brown;  sternum  yello¥dah-brown;  ovi- 
positor, valves  very  long,  slender,  dark  -brown  basally,  remainder 
lighter  brown. 

The  parat3rpe  has  the  tip  of  the  tibise  and  all  of  the  tarsal  segments 
white. 

Habitat — Holotype. — Female,  El  Yunque,  Porto  Rico,  West  Indies; 
2,850  feet;  Feb.  25,  1900  (Coll.  C.  W.  Richmond).  Paratype.^ 
Female,  with  the  type,  Feb.  27,  1900. 

Type. — ^In  U.  S.  National  Museum  collection  (No.  14920). 

MONOOBCA  SZTBNSA,  MW  l^MlM. 

Brown;  small,  cross  vein  r  slightly  before  the  fork  of  R ,+,. 

Female. — Length,  5.1  mm.;  wing,  4.9  mm.  Head:  rostrum  pale; 
antennsa  and  palpi  brown;  front  and  vertex  brown;  occiput  and 
cervical  sclerites  rather  paler  brown. 

Thorax:  dorsum  brownish-yellow,  the  mesothoracic  scutum  pale 
yellow  in  the  middle  and  on  the  sides.  Halteres  pale,  whitish,  ^ob 
rather  brown.    Legs  brown,  the  feet  rather  lighter-colored,  dull  yellow. 

Wings:  subhyaline,  a  triangular,  pale  brown,  stigmal  spot.  Venar 
tion:  'Rf^  in  a  line  with  R,,  which  is  shorter  than  it;  R^^  leaving 
R,  at  an  angle  of  about  60^,  very  long.  Fork  of  R,^,  opposite  the  tip 
of  R|.  Cross  vein  r  very  indistinct,  slightly  before  the  fork  of  R,^,. 
Cu,  rather  close  to  first  anal  at  its  tip,  the  distance  separating  them 
at  the  wing  margin  only  as  long  as  Sc,.     (See  fig.  1 1.) 

Abdomen  brown. 
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Habitat. — Holotype. — Female,  Culebra,  Panama. 
Type. — In  U.  S.  National  Museum  collection  (No.  14921). 
Related  to  M.  manca  Williston,  but  much  smaller  and  colorational 
and  venational  details  different. 


MOlf OOICA  LONOIFUSA,  IMW  i 

Brown;  stigmal  spot  distinct;  R^^^  longer  than  R,  alone. 

Length  4.4  mm;  wing  4.2  mm. 

Female. — ^Head:  antennsB  and  palpi  brown;  front,  vertex,  occiput 
.  and  cervical  sclerites  brown. 

Thorax:  Dorsum  brownish-yellow;  an  indistinct,  very  narrow, 
brown  median  line;  transverse  suture  interrupted  medially  and 
pnescutum  produced  caudad  into  two  obtuse  denticuln;  pleurse  dull 
yellow.    HfJteres  light  yellowish-brown.    Legs  uniform  brown. 

Wings:  subhyaline;  cells  C  and  Sc  slightly  more  yellow,  stigmal 
spot  and  extreme  tip  of  the  wing  pale  brown;  veins  light  brown. 
Venation:  Sc,  retracted  rather  far  toward  the  base  of  the  wing; 
Ra+s  between  r  and  the  fork,  longer  than  R,  alone.  Basal  deflection 
of  Cuj  before  the  fork  of  M.     (See  fig.  1 0.) 

Abdomen:  light  brown;  lateral  line  black;  the  apical  segments  of 
the  abdomen  slender,  tubular,  valves  of  the  ovipositor  very  slender, 
arcuated. 

Habitat. — Holotype. — ^Female,  Igarape  Assti,  ParA,  Brazil,  Jan. 
19,  1912  (Parish,  coll-). 

Type. — In  Cornell  University  collection. 

Related  to  M.  pallida  Williston,  but  differs  as  follows:  darker  in 
coloration;  a  distinct,  though  pale,  oval  stigma;  longer  fusion  of 
Ra+8>  ©tc. 

Genus  LACHNOCERA  Philippi. 

Lachnocera  Philippi,  Verh.  ZoOl.-bot.  Gee.  Wien,  vol.  19,  1866,  p.  616.— Osten 
Sackbn,  Monographs,  vol.  4,  1869,  p.  336. 

The  following  desicription  is  adapted  from  Osten  Sacken:  * 

Antennae,  at  least  those  of  the  male,  are  as  long  as  the  body,  13  segmented  (?);  first 
segment  cylindrical,  stout,  elongated;  the  second  of  the  same  length  as  the  first, 
gradually  attenuated;  the  following  ones  slender,  stouter  in  the  middle,  on  both  sides 
with  long,  hirsute  hairs;  the  last  segments  are  rather  indistinct.  Rostrum  short; 
fourth  segment  of  the  palpi  equal  to  the  third  in  length  (7).  Wings  with  two  mazginal 
cells;  the  first  laige;  the  second  short,  separated  from  the  first  by  an  oblique  vein; 
a  single  submaiginal  cell;  four  posterior  cells;  discal  cell  pentagonal;  basal  cells  elon- 
gated, the  second  longer.    Feet  slender. 

LACmiOCBRA  DBUCATULA  VUUnL* 

The  following  is  translated  from  Philippics  original  description: 
First  segment  of  the  antennsB  testaceous;  remainder  and  palpi, 
grayish-brown;  thorax  testaceous  with  brown  stripes;  cox»  and 

>  Translation,  Monogn^bs,  toI.  4,  I860,  p.  335. 

>  Verh.  Zool-bot.  Ges.  Wien,  vol.  19, 1886,  pL  23,  tg.  6. 
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tarochanters  pale;  abdomen  and  remainder  of  the  feet;  greyish-brown; 
-wings  little  infuscated;  stigma  dusky. 

Male. — ^Length;  body,  2\  lines;  wing  expanse,  6}  lines. 

fio&itof.— Valdivia,  Chile. 

Genus  GONOMYIA  Meigen. 

Qimomyia  Mbiobk,  Syst.  Beechr.,  vol.  1,  1818,  p.  146. — Ostbn  Sackbn,  Studies, 

pt.  2, 1887,  p.  200. 
Taphnma  Rondani,  Prodr,  vol.   1,   1856,   p.  1820. 
Ocniomyia  Ostbn  Sackbn,  Monographs,  vol.  4, 1869,  p.  177. 

Gonomyi»  appear  to  be  numerous  in  the  Neotropical  regions  and 
many  species  are  herein  recorded.  Some  of  the  aberrant  species 
that  I  have  referred  to  the  subgenus  Leiponeura  Skuse,  have  been 
placed  in  various  genera  of  the  Antochini,  simply  because  of  the  lack 
of  one  branch  of  the  radial  sector.  Thus  Atarha  pueUa  Williston, 
A.  pleuralis  Williston,  EOiptera,  sp.  (Williston) ;  EUiptera  alexanderi 
Johnson,  and  the  two  Australian  species  of  Leiponeura  are,  apparently, 
all  Oonomyiffi.  I  have  had  for  examination  all  of  the  American 
(JonomyisB  excepting  0.  galadoptera  Bergroth,  of  Alaska.  (Aldrich 
gives  also  0.  caudata  Lundberg,  but  Eertesz  calls  this  an  Empeda.) 

The  American  species  referable  to  the  subgenus  Oonomyia  Meigen, 
(type  teneUa  Meigen)  are  hlanda  Osten  Sacken;  cognateUa  Osten 
Sacken;  eubdnerea  Osten  Sacken;  mlpJiureUa  Osten  Sacken;  virgata 
Doane;  galactoptera  Bergroth;  ddicaia,  new  species;  and  unicohr, 
new  species. 

Those  species  referable  to  Leiponeura  Skuse  (type  gradlia  Skuse) 
are  manca  Osten  Sacken;  pleuralis  Williston;  pueHa  Williston; 
alexanderi  Johnson;  and  puer,  new  species. 

In  the  genus  Oonomyia  the  prominent  fove®  on  the  sides  of  the 
mesothoracic  praescutum  that  I  have  called  the  *'pseudosuture"  are 
normal  in  position,  but  the  tuberculate  pits  are  far  cephalad  and 
small,  located  on  the  anterior  margin  of  the  sclerite. 

BET  TO  THE  8UBOBKBBA  OF  OONOMYIA. 

1.  Radial  sector  with  3  branches  reaching  the  wing  margin Oonomyia  Meigen. 

Radial  sector  with  but  2  branches  reaching  the  wing  maigin. .  .Leiponeura  Skuse. 

KBT  TO  THE  8PBCIBS  OF  LEIPONBURA  SKUSE. 

1.  Femora  with  a  distinct  brown  band  before  the  tip 2. 

Femora  unicolorous,  not  banded  at  the  tip 3. 

2.  Hind  legs  with  the  tibia  china-white;  tibi»  tipped  with  dark  brown, 

alexanderi  Johnson  ^  (Eastern  U.  S.). 
Legs  uniform,  brownish-yellow manca  Osten  Sacken  '  (Eastern  U.  S.). 

»  Psyche,  Feb.,  1W2,  p.  3,  flg. «. 

*  MoDographs,  vol.  4,  pp.  178, 179  (male,  footnote). 
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KBT  TO  THB  SPECIES  OF  LBIFONBURA  8KX78E — Continued. 

3.  Pleural  stripes  dark  chestnut-brown  and  yellow,  distinct;  stigma  clear  cut,  dark- 

brown pleuraliB  Williston  (Cuba— St.  Vincent  Is.). 

Pleiural  stripes  indistinct,  or  faintly  indicated;  stigma  feiint  or  lacking 4. 

4.  A  faint  blue  tinge  on  pleurae;  no  stripes;  mesonotiun  light  brown, 

puella  Williston  (Lesser  Antilles;  Mexico). 
Pleurae  plumbeous  with  a  yellow  stripe;  mesonotum  brownish-gray, 

pueff  new  species  (Greater  Antilles). 

KEY  TO  THE  SPECIES  OF  OONOHTIA.  MBIOEN. 

(Neotropical  and  Nearctic,  excltiding  boreal  forms.) 

1.  Wings  spotted blanda  Osten  Sacken  *  (E.  and  SE.  United  States). 

Wings  immarked  (except  stigmal  spot  in  cases) 2. 

2.  Femora  with  a  distinct  brown  anteapical  band, 

sulphurella  Osten  Sacken  >  (E.  United  States). 
Femora  unicolorous,  imbanded 3. 

3.  Antennae  orange  or  yellow  at  the  basis 4. 

Antenna  entirely  brown  or  black 5. 

4.  Pleural  stripes  dark  brown;  Sc  very  short delicata,  new  species  (Guatemala). 

Pleiural  stripes  reddish;  Sc  longer,  ending  slightly  before  the  origin  of  Rs., 

cognaUUa  Osten  Sacken*  (E.  United  States). 

5.  Pleurae  with  a  brown  stripe  nmning  from  collare  to  base  of  halteres, 

virgata  Doane*  (W.  United  States). 
Pleurae  without  distinct  stripes 6. 

6.  Pleurae  uniformly  light  yellow;  basal  deflection  of  Cui  at  the  inner  end  of  the  short 

cell  first  M2 tubcinerea  Osten  Sacken  '  (E.  United  States). 

Pleiuw  rich  light  brown;  basal  deflection  of  Cui,  imder  the  middle  of  the  long  cell 
first  M2 unico^or,  new  species  (Mexico  and  0*  America). 

OOlf  OBCTIA  (LSIPOIfBURA)  PLBURAUS  WflUHoo. 

Atarha  pletwalia  Wulistok,  Trans.  Ent.  Soc.  Lond.,  1896,  p.  289,  pi.  10,  fig.  61, 
male  and  female.— Coqttillstt,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  250. — Eer- 
TESZ,  Cat.  Dipterorum,  vol.  2, 1902,  p.  189.— Aldrich,  Cat.  N.  Amer.  Dipt., 
1905,  p.  82.— Williston,  Man.  N.  Amer.  Dipt.,  1908,  p.  85  (fig.  32). 

Atabarha  pleuralis  Hunter,  Trans.  Amer.  Ent.  Soc.,  1900,  p.  290. 

Ocnomyia  pleuralU  Alexander,  Ent.  News,  vol.  23, 1912,  p.  419. 

Male. — ^Length,  5.1  mm;  wing,  3.4  mm. 

Female. — ^Length,  6.4  mm;  wing,  5  mm. 

Head:  rostrum  and  palpi  dark  brown;  antenn®,  basal  two  or  three 
segments  light  yellow,  remainder  brown;  front,  vertex  and  occiput 
light  yellow;  a  black  spot  on  the  vertex  between  the  eyes. 

Thorax:  mesothoracic  prtescutum  rich  chestnut-brown,  lateral  and 
cephalic  margin  broadly  light  yellow,  this  bordered  internally  by  a 
narrow  line  of  darker  brown;  pseudosuture  light  brown,  short,  tri- 
angular; scutum  like  the  prtescutum;  scutellum  yellow  with  a  narrow 

1  Monographs,  vol.  4,  pp.  182, 188,  male  and  female. 

*  Idem,  pp.  180, 181,  male  and  female. 

*  Idem.,  p.  181,  male  and  female. 

« Joum.  N.  Y.  Bnt.  Soc,  IWO,  p.  180,  pi.  7,  flg.  21. 

*  Monographs,  yoL  4^  pp.  181, 182,  male  and  female. 
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brown  median  line;  post-notum  light  yellow,  with  a  transverse  semi- 
lunar mark  on  the  cephalic  margin  of  the  sclerite.  PleursB  light 
yellow;  a  broad  chestnut  band  extending  along  the  dorsal  edge  of 
the  epipleuraB,  becoming  indistinct  beyond  the  wing-basis.  Two 
dark  brown  bands,  one  just  under  the  chestnut  epipleural  band,  the 
other  near  the  venter  traversing  the  cox8B,  these  inclosing  between 
them  a  rather  broad  light  yellow  stripe;  sternum  light  yellow. 
Halteres  light  brownish-yellow.  Legs  light  yellow;  femora  and 
tibiffi  indistinctly  darker  at  their  tips. 

Wings  hyaline;  stigma  distinct,  oval,  dark  brown. 

Abdomen:  caudal  margin  of  tergites  brownish-black,  remainder  of 
the  tergites  dull  yellow;  stemites  light  brown,  darker  on  the  pleural 
region,  especially  the  first  two  abdominal  segments  where  they  are 
blackish-brown,  formed  by  the  conjunction  of  the  brown  thoracic^ 
pleural  stripes. 

Distrihution. — ^Aguadilla,  Porto  Rico;  Jan.,  1899,  female  (Aug. 
Busck,  coll.),  (see  Coquillett).  Baracoa,  Cuba;  Sept.,  1901  male 
(Aug.  Busck,  coll.).  St.  Viucent,  West  Indies  (H.  H.  Smith,  coll.), 
Williston,  male  and  female. 

OOlf  OBCTIA  (LSIPOinEURA)  PUEXLA  WUlMoo. 

Atarha  puella  Wn^LisroN.  Trans.  Ent.  Soc.  Lond.,  1896,  pp.  288, 289,  pi.  10,  fig.  60, 
male  and  female. — Kbrtbsz,  Catalogue  Dipterorum,  vol.  2, 1902,  p.  189. — 
Aldbich,  Cat.  N.  Amer.  Dipt.,  1905,  p.  82. — Endbrlbin,  Zool.  Jahrbuch, 
1905. 

Atabarha  puella  Humtbb,  Trans.  Amer.  Ent.  Soc.,  vol.  26, 1900,  p.  290. 

Female. — ^Length,  3.4-4  nmi;  wing,  3.8  nmi.  Head:  rostrum  light 
yellow;  antenn»,  first  two  segments  brownish-yellow,  flagellum  brown; 
front  and  center  of  the  vertex  light  yellow;  sides  of  vertex  and  occi- 
put grayish. 

Thorax:  mesonotum,  praescutum  light  brown  with  a  faint  dark 
brown  bloom;  pseudosuture  deep,  short,  triangular,  reddish;  lateral 
margin  of  the  prsBscutum  pale  yellowish-white;  scutum,  scutellum 
and  post-notum  light  brown;  caudal  margin  of  the  scutellum  brown- 
ish-yellow. PleursB  light  brown  with  a  distinct  pinkish-white  tinge 
overspreading  the  sclerites;  sternum  dull  brownish-yellow.  Halteres 
light  colored,  knob  slightly  darker.  I^egs  yellowish-brown  through- 
out.   Wings  hyaline. 

Abdomen:  uniformly  brown,  the  sternum  and  genital  segment 
lighter,  yellowish. 

Redescribed  from  two  females  from  San  Rafael,  Vera  Cruz,  Meiico 
(Townsend,  coll.),  and  two  of  Williston's  female  paratypes,  from 
St.  Vincent,  1,000  feet. 

Distribution. — yera  Cruz,  Mexico;  St.  Vincent,  Lesser  Antilles. 
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GONOMTIA  (LSIPOJiBURA)  PUBR,  IM 

Brownish-gray;  scutellum  pale  on  caudal  margin;  pleurae  plumb- 
eous, striped  with  yellow;  wings  hyaline. 

Female. — ^Length,  4  5-5  mm;  wing,  4-4.5  mm.  Head:  rostrum 
brownish-yellow;  palpi  dark  brown;  antennae  light  brown;  front 
whitish,  flesh  color,  semituberculate;  vertex  and  occiput  bluish-gray 
pruinose;  genae  brighter  blue-gray. 

Thorax:  mesonotum,  praescutum  brownish -gray  except  the 
extreme  lateral  margin  which  is  light  yellow,  broadest  anteriorly; 
pseudosuture  elongate-triangular,  reddish-brown;  scutum  browuish- 
gray,  paler  medially  and  on  the  extemo-caudal  angles;  scutellum 
yellow;  post-notum  browmsh-gray,  thickly  blue  pruinose.  Pleurae 
plumbeous  with  a  yellow  stripe  beginning  above  the  fore  coxa,  con- 
4;inuing  caudad  to  below  the  halteres,  brightest  anteriorly;  sternum 
yellowish.  Halteres  pale,  knob  slightly  darker.  Legs:  coxae  and 
trochanters  yellow;  femora,  tibiae  and  tarsi  yellowish-brown,  uniform. 

Wings:  hyaline,  stigma  very  faintly  indicated.     (See  fig.  14.) 

Abdomen:  dorsum  dark  brown;  genital  segment  dull  reddish- 
yellow. 

Type, — In  U.  S.  National  Museimi  collection  (No.  14932). 

ParcUypes. — Females:  mesonc^um  grayish-brown,  the  cephalic  and 
lateral  margins  of  the  praescutum  pale,  cream-color;  pale  pleural 
stripes  broader;  lateral  margins  of  the  abdominal  tergites  pale  on 
their  basal  half,  giving  a  semiannulated  appearance. 

Habitat. — Holotype. — Female,  Santo  Domingo,  West  Indies  (Aug., 
1905),  (Busck,  coll.). 

Paratypes. — Females,  with  the  type  (San  Francisco  Moimtains; 
Sept.,  1905). 

OONOBCTIA  (OONOMTIA)  DBUCATA.  i 


Antennae  with  two  basal  segments  light  yellow;  head  light  yellow 
with  a  dark  line  on  vertex;  mesonotum  brown;  pleurae  yellow  with 
distinct  brown  stripes;  legs  unicolorous,  yellowish-brown;  wings 
hyaline;  stigma  pale  brown. 

Female. — Length,  4.6  mm. ;  wing,  6  mm.  Head:  rostrum  and  palpi 
dark  brownish-black;  antennae,  two  basal  segments  light  yellow, 
remainder  dark  brownish-black;  front  and  occiput  light  yellow; 
vertex  light  yellow  with  a  linear  dark  brown  medial  stripe;  genae 
faintly  tinged  with  darker. 

Thorax:  pronotum  light  yellow  with  a  broad  median  grayish- 
brown  stripe;  mesonotum  brown;  pseudosuture  elongate,  triangular, 
deep,  shiny  reddish;  a  pale  line  from  the  mesal  end  of  this  fovea 
continuing  back  to  the  transverse  suture.  Lateral  margin  of  the 
praescutum  bright  light  yellow,  broadest  behind.  '  Scutum  brown, 
indistinctly  paler    medially;  scutellum    light    Wown;  post-notum 
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light  yellow,  browner  in  front.  PleuraB  light  yellow  with  two  narrow 
dark  brown  stripes,  the  upper  continuing  from  the  side  of  the  pro- 
notum,  obliquely  caudad  to  the  base  of  the  halteres;  the  lower  short, 
b^inning  under  the  precoxa,  running  backward  to  the  mesocoxa. 
Halteres,  brownish-white.  Legs:  coxae  and  trochanters  light  yellow; 
femora,  tibse  and  tarsi  yellowish-brown,  imiform. 

Wings:  hyaline,  stigma  pale  brown. 

Abdomen:  tergum  dark  brown,  uniform;  sternum  uniform  light 
yellow. 

Hahitat. — Holotype. — ^Female — ^Totonicipan,  Guatemala,  Central 
America  (1902),  (G.  Eisen). 

Type. — In  U.  S.  National  Museum  collection  (No.  14933). 

Near  0.  cognateUa  Osten  Sacken;  differing  in  coloration,  pleural 
stripes  more  distinct,  etc.;  venation  (Sc  very  short,  etc.).  Ddicaia 
has  Rs  rather  long,  arcuated  at  its  origin  with  a  slight  spur;  the 
distance  on  R  from  tip  of  Sc  to  origin  of  Rs  almost  as  long  as  Rs 
itself. 

OONOBCTIA  (OONOBCTIA)  UNICOLOR.  ni 


Head  dark  gray;  antennao  blackish-brown;  mesonotum  brown; 
pleurae  light  brown,  not  striped;  legs  uniform  yellowish-brown; 
wings  hyaline. 

Male. — ^Length,  3.9  mm,;  wing,  4.6  mm. 

Female. — ^Length,  4.8  mm.;  wing,  5  mm. 

Head:  rostrum  and  palpi  brown;  antennae  uniformly  dark  blackish- 
brown  throughout;  front,  vertex  and  occiput  uniform  blackish-gray. 

Thorax:  mesonotum,  praescutum  medium  brown;  pseudosuture 
prominent,  dark  brown;  scutum  similar  to  the  praescutum;  scutellum 
pale,  yellowish ;  post-notum  medium  brown.  Pleurae  rich  l^ht  brown, 
the  sternum  rather  darker.  Halteres  brown,  paler  at  the  extreme 
base.  Legs:  coxae,  trochanters,  femora,  tibiae  and  tarsi,  yellowish- 
brown,  unicolorous. 

Wings:  hyaline.     (See  fig.  16.) 

Abdomen:  tergum  medium  brown  throughout;  hypopygium 
slightly  paler;  sternum  paler,  yellowish. 

Hdbiiat. — Holotype. — ^Female,  Aguna,  Guatemala,  Central  America 
(2,000  feet),  (G.  Eisen).  Allotype. — ^Male,  with  the  type.  Para- 
type. — ^Male  and  female,  with  the  type. 

Type. — In  U.  S,  National  Museum  collection  (No.  14934). 

Three  specimens,  two  from  Totonicopan,  Guatemala,  July,  1902, 
female  and  male  (G.  Eisen),  and  one  from  C6rdoba,  Mexico 
(May  8,  1908)  (F.  Enab),  are  larger,  mesonotum  more  greyish, 
pseudosuture  and  tuberculate  pits  black,  conspicuous  and  venation 
slightly  different.  I  believe  them  to  be  variations  of  the  species. 
Length,  male  6.1  mm.;  female,  7  mm.  I  have  labeled  them 
unicolory  var. 
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Genus  SACANDAGA  Alexander. 

Saeandaga  Alexander,  Ent.  News,  1910,  pp.  349-352,  figs.  1-3;  Idem,  1911, 
pp.  71-73. 

KEY  TO  THE  SPECIES  OF  SAOANDAOA. 

1.  Length,  5  mm.;  wing,  6-7  mm.;  color  of  the  body,  yellowish;  wings,  hyaline. 

/ova  Alexander  ^  (Eastern  U.  S.). 
Length,  2.9-4.6  mm.;  wing,  4-5  mm.;  color  of  the  body,  brown;  wings,  gray, 

panHif  new  species  (Oreater  Antilles). 

SAC  AMD AOA  PAR VA,  new  ipedM. 

Antenn®  brown;  color  of  body  brown;  wings  gray. 

Male. — ^Length,  2.9  mm.;  wing,  4  mm.  Head:  rostrum  and  palpi 
dark  brown;  antennae  dark  brown,  the  first  flagellar  segment  elon- 
gated. Eyes  widely  separated  by  the  very  broad  front  and  vertex; 
front;  vertex,  and  occiput  dark  blackish-brown  with  an  indistinct 
sparse  gray  bloom. 

Thorax:  pronotum  barely  visible  from  above,  dark  brown,  the 
sides  of  the  scutellum  more  yellowish;  mesonotum,  prsBSCutum  rather 
dark  brown;  space  in  front  of  the  pseudosuture  more  yellowish; 
pseudo-sutural  fovea  deep,  shiny,  dark  brownish-black,  elongate 
semilunar;  tuberculate  pits  dark  brown,  far  cephalad,  nearer  the 
anterior  margin  of  the  sclerite  than  to  the  pseudo-suture,  separated 
from  one  another  by  a  distance  equal  to  about  one  and  one-half  the 
diameter  of  either;  scutum,  scutellum,  and  post-notum  dark  brown, 
pleursB  grayish-brown,  region  about  the  wing  basis  yellowish.  Hal- 
teres  yellow  at  basis,  stem  and  knob  brownish;  stem  with  long 
brown  hairs.  Legs:  cox»  and  trochanters  dull  yellow;  femora, 
tibia,  and  tarsi  dark  brown. 

Wings:  gray  throughout,  costal  cell  more  brownish;  veins  brown. 
Venation  (see  fig.  9) :  Sc  quite  long,  its  distance  beyond  the  origin 
of  Rs  about  two  and  one-half  times  the  length  of  cross  vein  r^m. 
Sc,  rather  indistinct,  far  removed  from  the  tip  of  SC|.  R  rather 
long,  however,  the  tips  of  R^  and  R,  are  much  more  widely  separated 
than  in  S.  Jlwva.  Rs  long,  gently  arcuated;  R,^,  much  longer 
than  cell  R,;  R,  is  missing  in  its  distal  portion  (an  abnormity 
rather  than  a  specific  character);  R,  short,  almost  perpendicular; 
cross  vein  r-^m  and  the  basal  deflection  of  R4^.5  subequal.  Basal 
deflection  of  M^+a  practically  gone,  M  being  almost  in  a  line  with 
Mi+,;  second  anal  long  bisinuated.  Cell  first  M,  not  so  regularly 
hcocagonal  as  in  JUwa,  anal  angle  very  prominent. 

Abdomen:  tergum  dark  brown,  sternum  brownish-yellow  on  basal 
five  segments. 

Female. — ^Length,  4.6  mm.;  wing,  6  mm.  Similar  but  larger; 
abdominal  sternum  darker,  brown;  valves  of  the  ovipositor  yellowish. 

1  Bnt.  News,  toI.  22, 1910,  pp.  84^-862,  flffi.  1-3,  mala  and  (emala. 
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HaMtat — Hdlotype. — ^Male,  Yallahs  Valley,  Blue  Mountains,  Ja- 
maica, Feb.  24, 1911.  Allotype. — ^Female,  San  Francisco  Mountains, 
Santo  Domingo,  Sept.  27,  1905  (Aug.  Busck,  coll.). 

Holotype, — In  American  Museum  of  Natural  Histoiy. 

Allotype. — In  U.  S.  National  Museum  collection.     (No.  14,930). 

The  discovery  of  this  tiny  species  in  the  Greater  Antilles  is  interest- 
ing. Its  only  known  relative,  8.  fiavay  was  but  recently  described 
from  the  Eastern  United  States.  The  present  insect  is  in  perfect 
generic  agreement  with  jlava  in  its  shortened  antennaB,  prominent 
anal  angle,  sinuosity  of  second  anal,  etc. 

Genus  CRYPTOLABIS  Osten  Sacken. 

Cryptolabis  Osten  Sackbn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  224;  Mono- 
giaphB,  vol.  4,  1869,  p.  185;  Studies,  etc.,  pt.  2,  1887,  p.  205. 

KEY  TO  THE  SPEaSS  OF  CRTFTOLABIS. 

1.  Rs  short,  so  that  the  cell  firat  Ri  forms  a  rough  equilateral  triangle;  Rs  shorter  than 

the  free  portion  of  M,  beyond  the  deflection  of  CU| 2. 

Rs  long,  so  that  the  cell  first  R]  forms  a  triangle  that  is  not  equilateral;  Rs  longer 
than  the  free  portion  of  M3  beyond  the  deflection  of  CU| 

tropicaliSy  new  species  (Central  America). 

2.  Thorax  wholly  grayish-brown;  head  dark  brown;  antennae  brown 

birinuata  Doane^  (West.  U.  8.). 

Thorax  pale  but  with  three  black  stripes,  the  middle  one  double;  head  blackish; 

antennse  black paradoxa  Osten  Sacken'  (East.  U.  8.). 


CRTPTOLABIS  TROPICALI8,  m 

Pale,  yellowish-brown;  radial  sector  elongate. 

Male. — ^Length,  3-3.8  nun.;  wing,  4.4  nun.  Head:  rostrum  and 
palpi  brown;  basal  segment  of  the  antennsd  brown,  remainder  of 
the  antenn»  dark  brown;  eyes  elongate-ovate,  rather  approximated; 
front  brown;  vertex  narrow  between  the  eyes;  vertex  and  occiput 
light  yellow. 

Thorax:  pronotum  light  yellow;  mesonotum:  prsBscutum  light 
yellowish-brown  with  an  olive  tinge;  scutum,  scutellum,  and  post- 
notum  yellowish-brown.  PleursB  pale  whitish-yellow  with  a  light 
brown  line  extending  from  the  prostemum  obliquely  to  the  base  of 
the  halteres.  Halteres  light  yellowish.  Legs:  coxsd,  trochanters, 
femora,  tibial,  light  brownish-ydlow,  the  hind  femora  lightest  yellow; 
tip  of  the  tibia  darker;  tarsi  light  yellowish;  segments  4  and  5  darker, 
brown.  Wii^  hyaline,  veins  brown,  except  C,  Sc,  and  R,  which  are 
yellow.     (See  fig.  8.) 

Abdomen:  tergum  brown;  genital  s^ment  light  yellow;  sternum 
light  yellow. 

A  paratype  differs  in  having  the  rostrum,  palpi  and  front  more 
yellowish;  thoracic  dorsum  more  distinctly  tinged  with  brown;  the 
second  paratype  has  a  more  reddish  tinge  to  the  prasscutum. 

1  Joam.  N.  Y.  Ent.  Soc.,  yoU,  8,  pp.  189, 190,  pL  7,  fig.  22,  male. 
>Monograpbs,  voL  4,  p.  186,  pi.  2,  tg.  11,  nude  m^  female. 
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HdSitat. — Holotype. — ^Male,  Trece  Aguas,  Cacao,  Alta  Vera  Paz, 
Guatemala,  April  23,  1906  (Barber  and  Schwarz,  coll.).  Para- 
types, — ^Two,  same  locality  and  collector;  April  27. 

Type. — In  U.  S.  National  Museum  collection  (No.  14929). 

Genus  MOLOPHILUS  Curtis. 

MolopkUus  GxTBTiSy  British  Entomology,  1833,  p.  444.— Ostbn  Sacksn,  Mono- 
graphs, vol.  4, 1869,  p.  162. 

KEY  TO  THE  NEOTROPICAL  SPEaES  OF  HOLOPHn^US. 

1.  Color  black;  fore  and  hind  tibie  with  long  fringes  of  hairs. 

thawnuutopodus,  new  species  (Brazil). 
Color  light  grayish-brown;  tibi»  without  conspicuous  fringes  of  hairs. 

gvatemalennB,  new  species  (Central  America). 

MOLOPmLUS  THAUldASTOPODUS,  new  tpedM. 

Dull  greyish-black;  fore  and  hind  tibiaB  with  long  fringes  of  hair; 
wings  and  halteres  dark. 

Fetrude. — ^Lei^h,  4.2  mm;  wing,  4.1  mm.;  fore  leg,  femur,  3  mm; 
tibia  and  tarsus,  5  mm.;  middle  leg,  femur,  2.6 jnm;  tibia  and  tarsus, 
3.7  mm.;  hind  leg,  femur,  4.6  mm;  tibia  and  tarsus,  6  mm.;  head: 
rostrum  and  palpi  brownish-black;  antennae  dark  brown,  each  seg- 
ment somewhat  paler  at  the  base;  antenna  rather  long,  the  s^- 
ments  oval,  with  long  blackish  hairs.  Front,  vertex*  and  occiput 
dull  grayish-black. 

Thorax:  dorsum  dull  grayish-black  throughout;  pseudosuture  black. 
Pleurae  uniform  dull  blackish.  Halteres  black,  light  brown  at  the 
base.  Foreleg :  coxae  and  trochanters  yellowish-brown ;  femur  brown, 
paler  on  the  basal  half,  slender  basally,  stout  apically,  with  long 
dark  brown  hairs  appressed  internally,  subappressed  externally,  tibia 
slender,  dark,  blackish,  with  a  patch  of  white  hairs  near  the  base  on 
the  outer  side;  a  long  fringe  of  black  hairs  on  the  same  side,  four  or 
five  times  as  long  as  the  diameter  of  the  tibia;  tarsus  black,  s^ment 
1  with  the  basal  half  white  on  the  external  side;  tarsus  clothed  with 
long  appressed  hairs.  Middle  leg :  coxa  and  trochanter  dull  yellowish- 
brown;  femora  rather  uniform  dark  brown,  with  long  appressed  hairs; 
tibia  dark  brownish-black,  a  small  white  spot  on  the  side  near  the  base; 
tarsi  dark  brownish-black,  a  few  white  hairs  at  the  base  of  s^ment  1. 
Hind  leg:  coxa  and  trochanter  dull  yellowish-brown;  femora  paler 
basally,  dark  brownish-black  on  the  apical  half,  very  slender  at 
origin,  but  stout  at  the  tip,  at  the  extreme  tip,  on  the  outer  side, 
a  patch  of  white  hairs;  tibia  slender,  dark  brownish-black,  hairs  long, 
appressed  on  basal  third;  on  apical  two-thirds,  the  hairs  stand  out 
straight  on  four  sides,  being  from  seven  to  eight  times  as  long  as  the 
diameter  of  the  tibia;  tarsus,  segment  1  black,  with  long  black  hairs 
on  the  outer  face,  appressed  internally;  segments  two  to  five  with 
long  white  hairs  externally,  short  black  ones  internally. 
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Wings  blackish-gray;  veins  with  long  black  hairs;  venation  (see 
fig.  12) ;  wings  metallic  in  lights. 

Abdomen:  tergum  black  except  the  genital  segment,  which  is  dark 
brown;  tips  of  the  ovipositor  yellow;  sternum  dark  brown. 

HdlnUU.—Holoiype.—FemBle,  ParA,  Brazil  (No.  6316  on  slip)  (C. 
F.  Baker,  coll.). 

Paratype, — Female,  Igarape  Assti,  Pari,  Brazil,  Jan.  21,  1912. 
(H.  S.  Parish,  coU.). 

Holotype. — ^In  U.  S.  National  Museum  collection.     (No.  14927). 

ParaJtype. — ^In  Cornell  University  collection. 

MOLOPHILUS  QUATBMALBN8I8,  IMW  tpedM. 

General  color  light  grayish  brown;  antenn®  rather  short,  dark 
brown;  legs  normal. 

MdU. — ^Length,  4.8  mm.;  wing,  5  mm.  Head:  palpi  and  rostrum 
dark  brownish  black;  antennsd  dark  brown,  rather  short;  front,  ver- 
tex, gen&,  and  occiput  uniformly  dull  gray;  hind  margin  of  the  head 
broadly  rounded. 

Thorax:  light  grayish-brown;  mesonotum:  pnescutum  with  a  row 
of  brown  hairs  on  either  side  of  the  median  line ;  pseudo-suture  elongate- 
triangular,  dark  brown,  connected  with  the  lateral  margin  of  the 
sclerite  by  a  narrow  depressed  line;  tuberculate  pits  jet  black,  rather 
far  forward,  about  midway  between  the  pseudo-suture  and  the 
cephalic  margin  of  the  prsscutum,  closely  approximated,  th(  distance 
between  them  less  than  the  diameter  of  either  one.  Scutum  grayish; 
scutellum  light  yellowish-brown;  post-notum  grayish.  Pleurae  gray- 
ish-blue, darkest  on  the  mesoepipleur».  Halteres  Ught  yellowish- 
brown. 

Feet:  coxsd  and  trochanters  Ught  yellowish-brown;  femora  light 
brown,  darkest  apically;  tibise  yellowish-brown,  tip  dark  brownish- 
black;  tarsi  black. 

Wings:  tinged  with  brown. 

Abdomen:  tergum  dark  brown  clothed  with  long  yellowish  hairs; 
genitalia  paler,  yellow. 

Habitat. — Holotype. — ^Male,  Guatemala  (probably  Guatemala  CSty), 
Cent.  Am.;  Sept.  10,  1902  (G.  Eisen,  coll.). 

Type.— la  U.  S.  National  Museum  collection  (No.  14928), 

Genus  HELOBIA  Le  Peletier. 

Hdohia  Lb  Pbletier,  Encycl.  M^th.,  Ins.,  vol.  10, 1825,  p.  585. 
i9ymp2ec(a  Mbiobn,  Syst.  Beschr.,  vol.  6, 1830,  p.  282. 
MUmevra  TEUipn,  Verb.  ZoOl.-bot.  Gee.  Wien,  vol.  15, 1865,  p.  615. 
SympUcUmorpha  Mik,  Wien.  Ent.  Zeitung,  vol.  5, 1886,  p.  318. 

In  the  material  from  the  United  States  National  Museum  there 
were  six  specimens  that  I  have  determined  as  the  almost  cosmopolitan 
species,  H.  hybrida  Meigen.    It  is  very  probable  that  H.  macroptera 
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Philippi*  will  prove  to  be  the  same  species.    The  data  for  this 
material  are: 

Totonicipan,  Guatemala^  Central  America,  1902  (G.  Eisen,  coll.),  3 
males,  2  females.    Antigua,  Guatemala,  Central  America,  1  female. 

Genus  ERIOPTERA  Melgen. 

Erioptera  Mbiqbn,  Illiger*8  Magazine,  vol.  2,  1803,  p.  262. 

Chemalida  Rondani,  Prodromus  Dipt.  Italicse,  vol.  1,  1856,  p.  180. 

Limnsea  Rondani,  Prodromus  Dipt.  Italicse,  vol.  1, 1856,  p.  181. 

Jlisia  Rondani,  Prodromus  Dipt.  Italicse,  vol.  1, 1856,  p.  182. 

Limnoica  Rondani,  Prodromus  Dipt.  Italicse,  vol.  4, 1861,  Corrigenda,  p.  11. 

Tridiostuha  Schinbr,  Wien.  Ent.  Monatschr.,  vol.  7,  1863,  p.  221. 

Erioptera  Osten  Saokbn,  Monographs,  vol.  4, 1869,  p.  146. 

The  subgexiera  of  fhe  genus  ESIOPTKRA  Melgen. 

Erioptera  Mbiobn,  lUigers  Magazine,  vol.  2, 1803,  p.  262. 
CheHotrichia  Rossi,  Verz.  teterreich.  Dipt.,  1848,  p.  12. 
Acyphona  Ostbn  Sacken,  Monographs,  vol.  4, 1869,  p.  151. 
Hoplolabis  OsTEN  Sacken,  Monographs,  vol.  4, 1869,  p.  152.  * 

Me8ocyp?uma  Ostbn  Sacken,  Monographs,  vol.  4, 1869,  p.  152. 
Empkbi  Ostbn  Sacken,  Monographs,  vol.  4, 1869,  p.  183.     • 

Of  these  subgenera,  Mesocyphona  and  Empeda  are  the  only  ones 
definitely  known  to  occur  in  the  Neotropical  faima.  The  great 
majority  of  species  fall  within  the  Mesocyphona  group,  which,  in  the 
tropics,  shows  quite  a  diversity  of  wing  and  leg  patterns.  The  genus 
will  probably  prove  to  be  a  very  extensive  one  when  more  extended 
collections  are  made. 

In  his  Catalogue,  E.  Lynch  Arribalzaga  gives  Erioptera  {Mesocy- 
phma)  hirsutipes  Macquart,  described  from  the  Canary  Islands,  and 
which  Osten  Sacken  placed  in  Trimicra.  There  is  certainly  an  error 
in  this  determination,  and  I  have  omitted  the  species  from  the  list. 

KEY  TO  THE  SPECIES  OF  MESOCYPHONA. 

1.  Wings  with  dark  or  light  spots 2. 

Wings  unspotted,  hyaline  or  nearly  so 11. 

2.  Wings  light  colored  with  darker,  more  or  less  distinct  spots 3. 

Wings  dark  colored,  at  least  on  the  cells  C,  Sc,  and  R,  with  lighter  spots  and  dots.  4. 

3.  Femora,  tibifis,  and  tarsi  conspicuously  annulated. 

annulipes  Williston  (Lesser  Antilles,  Brazil). 
Femora,  with  one  subapical  ring;  tibiae  and  tarsi  unicolorous. 

parva  Osten  Sacken  *  (East.  U.  S.,  Brazil). 

4.  Large  species  (wing  6  mm.  in  length) splendida^  new  species  (C.  Amer.). 

Smaller  species  (wing  4  mm.  or  less) 5. 

5.  Centers  of  cells  M,  Cu,  and  A  of  the  wings  almost  hyaline,  colorless. 

hnabi,  new  species  (Mexico). 

Centers  of  cells  M,  Cu,  and  A  of  the  wings,  although  paler  than  cells  C,  Sc,  and  R, 

more  or  less  tinged  with  gray  or  brown 6. 

»  Verb.  Zool-bot.  Ges.  Wlen,  vol.  15, 1865,  p.  fll5,  pi.  23,  flg.  4. 
s  MoiK>gn4>hs,  vol.  4,  p.  162,  male  and  female. 
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XBT  TO  THE  8FBCIB8  OV  ]fB8OG7PHONA--C0ntinued- 

6.  Spots  on  the  wings  scanty,  twenty  or  less eiienXf  new  species  (C.  Amer.). 

Spots  on  the  wing  numerous i  *......  7. 

7.  Meeonotum  with  ft  dark  line  on  either  side  of  the  pale  median  vitta;  tuberculate 

pits  between  the  dark  lines 8. 

Meeonotum  with  three  very  narrow  dark  lines;  the  median  one  passing  between 
the  tuberculate  pits costtdU,  new  species  (C.  Amer.,  Cuba). 

8.  Meeonotum  clear  gray;  pleural  stripes  clear-cut,  distinct. 

diatinela  Alexander  ^  (Southwest.  U.  S.). 
Meeonotum  yellowish;  pleural  stripes  not  clear-cut;  indistinct 9. 

9.  Spots  on  the  wings  not  occurring  in  the  cells;  femora  with  a  subapical  brown  band 

only dulcU  Osten  Sacken  » (West.  U.S.). 

Spots  on  the  wings  numerous  inside  the  cells;  femora  with  a  medial  and  subapical 
brown  band (caloptera  group)  10. 

10.  Lighter  colored  northern  form;  hind  femora  with  the  poet-medial  yellow  band  as 

wide  as  the  subapical  dark  band, 

ealoptera  caloptera  Osten  Sacken  '  (East.  U.  S.). 
Dark  southern  form;  hind  femora  with  the  post-medial  yellow  band  much  narrower 
than  the  subapical  dark  band, 

caloptera  femoranigrat  new  subspecies  (Cent.  Amer.). 

11.  Femora  with  a  single  dark  subapical  band, 

mmoeuletto,  new  species  (Mexico,  Cent.  Amer.). 
Femora  with  two  dark  bands fncincHpes^  new  species  (Brazil). 

XRIOPTRRA  (MBSOCTPHOlf  A)  ANNITLIPBS  WUUitoo. 

Erioptera  annulipee  Wiluston,  Trans.  Ent.  Soc.  Lend.,  1896,  p.  294,  female— 
HxTNTBB,  Tians.  Amer.  Ent.  Soc.,  1900,  p.  290. — Kbbtesz,  Catalogus  Dip- 
teronuU;  vol.  2, 1902,  p.  200.— Aldrich,  Cat.  N.  Amer.  Dipt.,  1905,  p.  84.— 
Endbrlbin,  Zool.  Jahrbuch,  1912,  pp.  54,  55,  fig.  Gl,  female. 

Male. — ^Head:  Foetrum  and  palpi  brown;  antennae  brown;  front, 
vertex  and  occiput  clear  light  gray. 

Thorax:  mesonotal  praescutum  light  brown;  dorsal  stripes  very 
indistinct,  close  together;  pseudosuture  shaUow,  elongate,  pale, 
tuberculate  tips  black,  close  together,  the  space  between  them  about 
equal  to  the  diameter  of  one;  scutum  and  post-notum  similar  to 
prsescutum;  scutellum  pallid,  yellowish,  with  two  indistinct  dorsal 
lines.  Pleursd  light  brown,  stripes  indistinct,  the  pale  white  band 
between  the  second  and  third  dark  stripe,  indistinct, narrow;  sternum 
whitish.  Halteres  white  throughout.  Hind  leg:  coxa  and  trochanter 
pale  yellow;  femur  long,  white,  with  four  blackish-brown  rings,  sub- 
basal,  premedian,  post-median,  and  subapical,  the  last  broadest;  tibia 
white  with  three  rings,  subbasal,  median,  and  subapical,  the  last 
narrowest;  first  tarsal  segment  black  at  base  and  tip;  segments  3  to 
5  all  black.  Middle  leg  similar  to  hind  leg,  but  first  femoral  band  is 
very  small,  indistinct,  the  others  gradually  wider.  Fore  leg,  similar 
to  hind  leg,  but  only  three  femoral  bands. 

I  Piyohe,  vol.  19,  Deo. ,  1913,  pp.  1«,  IM. 

<  Western  Dlptera,  BtiU.  U.  8.  OeoL  Snnr.,  toI.  8,  No.  3,  pp.  196, 199  (April,  1877). 

•  Mooognphi,  ToL  i,  pp.  lei,  103,  male  end  female. 

69077'»— Proc.N.M.yoL44— 18 88 
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"Wings  hyaline,  costa  and  subcosta  indistinctly  dark  above  the 
origin  of  Rs,  at  So,,  at  tip  of  SC|,  tip  of  R^,  and  tip  of  R,;  veins  com- 
posing the  cord  darker. 

Abdomen:  light  brown,  with  a  dark  median  tergal  stripe. 

AUoiype. — ^Male,  Aguna,  Guatemala,  Central  America  (G.  Eisen). 

One  male  with  the  allotype;  one  female  taken  at  Igarape  Assti, 
Parfi,  Brazil,  January  19, 1912  (Parish,  coll.). 

Ranges  from  St.  Vincent  to  Brazil. 


SRIOPTBRA  (MSSOCTPHOlf  A)  PARVA,  m.  BRASILIXNSia  M 

Similar  to  the  typical  parva  of  the  eastern  United  States,  but  much 
darker  in  coloration.  The  color  of  the  body  is  dark  brown,  not 
brownish-yellow,  especially  pronounced  on  the  abdomen  whidi  is 
uniform  in  pattern  (see  fig.  27). 

Habitat — Fifty-five  specimens  taken  at  Igarape  Assd,  Pari,  Brazil, 
from  January  19-February  7,  1912  (Parish,  colL).  All  of  this  large 
series  were  females. 

Holotype. — Cornell  University  collection. 

Paraiypea. — ^In  author's  collection,  American  Museum  of  Natural 
EBstory,  Academy  of  Natural  Sciences,  and  U.  S.  National  Museum 
collections. 

XRIOPTBRA  (MBSOCTPHONA)  SPLKKIUDK  nwripedw. 

Large  species;  wing  6  mm.  long;  vertex  variegated;  mesonotum 
pale  brownish-gray,  bi-vittate  dorsally;  wing  grayish-brown,  spotted 
and  dotted  with  white. 

Male. — ^Length,  4  mm.;  wing  6  mm. 

Female. — ^Length,  4.7  mm.;  wing,  6.1  mm.      , 

Male. — ^Head:  rostrum  and  palpi  dark  brown;  antennae,  second  s^- 
ment  oval,  tumid,  two  basal  segments  brown;  flagellum,  first  five  s^- 
ments  cream  color;  remainder  darker,  brown.  Front  brown;  vertex 
pale  cream  color  nearest  the  eyes,  in  the  center  dark  brownish-black; 
occiput  and  extreme  median  portion  of  the  vertex  grayish-yellow; 
the  dorsal  aspect  of  the  head  appears  to  have  a  dark  V  on  a  light 
ground. 

Thorax:  pronotum  broader  behind,  prolonged  cophalad  into  a 
long  point;  scutellum  narrow,  interrupted  medially  by  a  shallow 
fovea,  pale  brownish-gray.  Mesonotum :  prsescutum  wiUi  the  tuber- 
culate  pits  separated  from  one  another  by  a  distance  equal  to  from 
one  to  two  times  the  diameter  of  either  tubercle;  pseudosuture 
present  as  a  deep  linear  hollow  extending  from  the  lateral  margin 
of  the  sderite,  just  above  the  spiracle,  toward  the  median  line; 
this  hollow  is  broadest  at  either  end,  constricted  or  interrupted 
near  its  middle.  Prsescutum  pale  brownish-gray;  lateral  margins 
dark  brown,  broadest  caudad,  confluent  in  front;  a  longitudinal 
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stripe  on  either  side  of  the  middle  line,  this  stripe  narrow  in  front, 
broader  behind,  contmuing  almost  to  the  suture,  not  touch- 
ing the  tuberculate  pits;  on  the  side  of  the  sclerite,  anterior  to 
the  pseudosuture,  the  ground  color  is  brighter,  yellowish;  scutum 
similar  in  ground  color,  a  forked  brown  stripe  on  either  side  which 
is  a  prolongation  of  the  median prsescutal  stripes;  scutellum  grayish, 
paler  behind;  post  notum  gray  with  a  brown  median  stripe;  tuber- 
culate pits  and  pseudosutiure  dark  brown.  PletursB  grayish  with  three 
oblique  brown  bands;  one  (dorsal)  passing  through  the  meso thoracic 
spiracle;  the  second  from  the  foreleg  to  the  meta-notum;  between 
these  two,  a  yellow  line  extending  from  the  cervical  sderitee  caudad; 
third  dark  band  passes  just  above  the  mesocoxa;  the  second  and  third 
stripes  delimit  a  broad,  conspicuous,  silvery-white  area;  sternum 
gray.  Halteres  light  yellow,  the  knob  darker,  brownish.  Legs: 
coxa  brown;  trochanter,  paler,  yellow;  femora  yellow  with  a  brown 
subapical  ring;  tibia  and  tarsus  light  yellow,  l^e  apical  two  tarsal 
segments  darker,  brown. 

Wings:  grayish-brown  with  numerous  white  spots  and  dots 
abundantly  sprinkled  in  all  the  cells;  the  larger  spots  being  (1)  in 
base  of  cells  R  and  M;  (2)  at  the  origin  of  Rs;  (3)  at  Sc,  extending 
from  the  costa  to  the  sector;  (4)  at  the  tip  of  Sc^  and  (5)  along  the 
basal  deflection  of  Cuj,  the  veins  brown  except  where  the  spots  en-  , 
croach  upon  them  where  they  are  yellowish-white.     (See  fig.  28.*) 

Abdomen:  tergum  yellowish-brown,  with  a  narrow  black  median 
stripe  and  a  broader  lateral  one;  sternum  yellowish. 

Hdbiiat. — Holotype. — ^Male,  Totonicipan,  Guatemala,  C.  Am.;  1902 
(G.Eisen).  AUoiype. — ^Female,  with  the  holotype.  Pamtype. — ^Male, 
with  the  holotype. 

Type. — ^In  U.  S.  National  Museum  collection  (No.  14922). 

XRIOPTBRA  (BCBSOCTPHOlfA)  KNABI,  new  tpedM. 

Vertex  grayish-brown,  unicolorous;  mesonotum  dull  gray,  dorsal 
stripes  very  narrow;  pleural  stripes  rather  indistinct;  apical  half  of 
femora  dark;  costal  and  sub-costal  cells  of  wing  dark  with  a  few  large 
spots. 

Female. — Length,  4  mm;  wing,  4.2  mm.  Head:  rostrum  and  palpi 
dark  brown;  antennsd  uniformally  brown;  front,  vertex  and  occiput 
grayish-brown  with  a  darker  linear  brown  spot  on  vertex. 

Thorax:  pronotum  white,  the  scutellum  pale  brown  on  the  middle 
line,  giving  the  appearance  of  being  divided.  Mesonotum:  pr»- 
scutum  dull  gray;  the  extreme  lateral  margins  narrowly  white; 
continued  caudad  from  the  end  of  the  prothoracic  scutellum;  a  broad 
Bublateral  band  beginning  near  the  pseudosuture,  continuing  caudad, 
indistinct,  brown.    The  lateral  bands  on  either  side  of  the  broad 


I  In  the  flgtm,  No.  28,  the  vein  9e  was  aocIdentaUy  omitted. 
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medial  ground  band  very  narrow,  far  removed  from  the  tuberculate 
pits.  Tuberculate  pits  separated  from  one  another  by  a  distance 
equal  to  one  and  one-half  the  diameter  of  either;  pseudosuture 
elongate,  rather  deep ;  pits  and  pseudosuture  shiny  black.  The  space 
in  front  of  the  pseudosuture  pale,  whitish.  Scutum  dull  gray  with 
two  brown  stripes  on  either  side  of  the  middle  line,  continuations  of 
the  prsescutal  stripes;  scutellum  pale,  grayer  anteriorly,  a  large 
oval  brown  medial  spot;  post-notum  dull  gray  with  a  narrow  black 
medial  line.  Pleural  stripes  rather  indistinct;  groimd  color  whitish 
with  two  oblique  brownish  bands,  one  along  the  dorsal  edge  of  the 
epipleural  sderites,  the  second  along  the  ventral  edge  of  these  sclerites; 
sternum  gray  with  two  indistinct  brown  bands.  Halteres  pale,  knob 
darker.  Legs — ^Fore:  brownish  yellow;  fe'mora,  apical  half  dark 
brown  with  a  subapical  band  of  pale  yellow  hairs;  tibia  dark  basally, 
remainder  of  tibia  and  three  basal  tarsal  segments  whitish;  two 
apical  tarsal  segments  brown.  Middle:  femora,  dull  yellow  with  an 
apical  brown  band;  tibia  and  tarsi  as  in  the  foreleg.  Hind:  femora, 
apical  half  dark  brown  with  a  very  narrow  yellow  subapical  band; 
tarsi  and  tibiae  as  in  the  foreleg. 

Wing:  cells  A,  Cu,  M  and  caudal  half  of  R  almost  hyaline;  cells  C, 
Sc  and  cephalic  half  of  R  brown  with  large  spots;  one  at  the  base, 
one  at  the  origin  of  Rs,  one  at  Scj,  one  at  cross  vein  r  and  fork  of 
^t+ny  ftpic^  of  cells  R„  Rfi,  Mj,  brown;  also  narrow  margins  along 
most  of  the  veins  in  the  caudal  half  of  the  wing.     (See  fig.  25.) 

Abdomen:  brown,  apices  of  the  tergal  segments  paler. 

Mcde. — Similar  to  the  female  but  has  a  narrow  brown  line  running 
along  the  middle  of  the  mesothoracic  prsescutum,  making  the  thoracic 
dorsum  tri-vittate;  this  stripe  ends  far  before  the  suture;  the  brown  on 
the  wings  is  less  extensive,  producing  a  very  pale  pictmre.  Legs 
rather  darker,  especially  the  middle  femora. 

HahUai. — Holotype. — Female,  Salina  Cruz,  Oaxaca,  Mexico  (Fredk. 
Knab).  Allotype. — Male,  Vera  Cruz,  Vera  Cruz,  Mexico,  December  14, 
1907  (F.  B[nab).    Paraiype. — Sex  (?),  Acapulco,  ;Mexico  (F.  Knab). 

Type. — In  U.  S.  National  Museum  collection  (No.  14924). 

SRIOPTSRA  (MS80CTPH0NA)  BISSNI.  new  tpedes. 

Vertex  variegated;  mesonotum  light  brownish-yellow;  pleural 
stripes  rather  distinct;  wings  brownish,  the  spots  only  on  the  veins, 
few  in  number  (about  16)  and  subequal. 

Male.— Length,  3.3-3.6  mm;  wing,  3.1-3.2  jnm. 

Fenude.— Lengthy  3-3.3  mm;  wing,  3.2-3.4  mm. 

Head:  rostrum  and  palpi  dark  brown;  antennae  pale  jellGw 
throu^out;  outer  margin  of  the  front  and  vertex  along  the  inner 
side  of  the  eye,  light  yellow;  rest  of  the  head  brown. 

Thorax:  pronotum,  scutum  light  yellow;  scutellum  pale  whitish. 
Mesonotum:  prsBscutiun  light  brownish-yellow,  extreme  lateral  mar- 
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gins  of  the  sclerite  white,  caudad  of  this  broadly  brownish,  especially 
behind;  the  stripe  confluent  in  front;  a  rather  broad  uniform  stripe 
on  either  side  of  the  middle  Une;  tuberctdate  pits  and  pseudosuture 
very  pale,  reddish;  the  pseudo-suture  very  shallow,  not  prominent, 
located  in  the  pale  patch  between  the  brown  praBscutal  stripes* 
Scutum  yellowish-brown  with  four  stripes,  continuations  of  the 
uninterrupted  prsBscutal  stripes;  scutellum  and  post-notum  yellow- 
ish-brown, the  latter  deirker  medially.  .Pleurae  light  brown;  a  narrow 
white  oblique  stripe  runs  from  the  cervical  region  back  toward  the 
wing-basis;  a  very  broad  white  area,  originating  behind  the  precoxa^ 
running  backward  obliquely  to  the  halteres,  narrowest  anteriorly. 
Sternum  pale  greyish-brown  with  a  pale  stripe  across  the  post  and 
meso  C0X8B.  Halteres  white  except  the  knob,  which  is  darker.  Legs: 
COX8B  and  trochanters  white;  femora  pale  yellowish,  palest  at  the 
extremities,  with  an  indistinct  brown  subapical  ring;  tibi».  and  tarsi 
pale  yellowish-white,  last  two  tarsal  segments  darker. 

Wings:  costal,  subcostal,  and  radial  cells  brown;  median,  cubital 
and  anal  cells  grey;  about  sixteen  large  rounded  spots  on  the  wing 
arranged  about  as  follows:  (1),  in  base  of  cell  R;  (2),  under  origin 
of  Rs;  (3),  at  Sc,;  (4),  at  tip  of  Sq;  (5),  at  tip  of  Rj;  (6),  at  fork  of 
1^2+8^  (7);  several  confluent  along  the  cord;  (8),  at  the  tip  of  each 
of  the  longitudinal  veins;  (9),  at  fork  of  Mj^,  and  (10),  in  cell  R4. 
(See  fig.  26.) 

Abdomen:  brown  with  an  indistinct  darker  median  line  on  the 
tergum. 

Habitat. — Holotype. — Male,  Aguna,  Guatemala,  Central  America 
(2,000  feet)  (G.  Eisen).  Allotype.— Female^  with  the  type.  Para- 
types. — Three  males,  three  females  with  the  type. 

Type. — ^In  U.  S.  National  Museum  collection  (No.  14923). 

SRIOPTBRA  (MBSOCTPHONA)  COSTAUa  MW  ^pMlM. 

Vertex  unicolorous,  clear  brown;  mesonotum  clear  brown,  narrowly 
trivittate;  pleural  stripes  indistinct.  Legs  pale  except  a  narrow 
subapical  band  on  femora;  costal  and  subcostal  ceUs  of  wings  dark 
with  a  few  small  dots. 

Male. — ^Length,  2.8  mm. ;  wing,  2.9  mm.  Head :  rostrum  and  palpi 
dark  brown;  antennsB,  front,  vertex  and  occiput  clear  light  brown. 

Thorax :  pronotum  light  yellow,  the  scutellum  rather  darker  me- 
dially. Mensonotu:  praescutum  uniformly  light  brown  with  three 
very  narrow  indistinct  dark  brown  lines,  the  medial  one  beginning  at 
the  cephalic  margin  of  the  sclerite,  continuing  backward,  passing 
between  the  tuberculate  pits;  lateral  stripes  indistinct  at  the  ends, 
strongly  bent  proximad  near  the  middle  by  the  pseudosuture.  Tuber- 
culate pits  separated  from  one  another  by  a  distance  equal  to  one  and 
one-half  the  diameter  of  either;  pits  bla<^;  pseudosuture  elongate 
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deep,  pale  reddish;  scutum  grayish  brown,  trivittate;  scuteUum, 
gray,  broadly  two-striped;  post-notum  dark.  Pleur»  uniformly 
light  brown  without  conspicuous  stripes.  Halteres  pale,  knob  brown. 
Legs:  brownish  yellow,  a  narrow  dark  subapical  ring  on  the  femora. 

Wings:  cells  C  and  Sc  rather  dark  brown,  with  a  few  smaQ  incon- 
spicuous dots;  caudal  cells  pale,  subhyaline.  The  picture  of  the 
wing  is  that  of  a  dark  costal  area  and  the  remainder  of  the  wing  pale. 
(See  fig.  24.) 

Abdomen:  yellowish  brown,  a  median  tergal  stripe,  broadest  on 
the  first  segment;  lateral  margin  of  the  tergites  darker. 

Female. — ^Length,  5.7  mm;  wing,  4.3  mm.  Larger,  the  caudal 
cells  of  the  wing  darker,  numerously  dotted  and  sprinkled  with  paler. 

HaMtat. — Holotype. — ^Male,  Agima,  Guatemala,  C.  Am.  (G.  Eisen, 
coll.).  Allotype, — Female,  Cayamas,  Cuba.  March  18  (E.  A. 
Schwarz);  (in  house). 

Type, — ^In  U.  S.  National  Museum  collection  (No.  14925). 

ERIOPTBRA  (MBSOCTPHONA)  CALOPTBRA  Say;  FBMGRANIORA.  new  nilMpMte. 

Like  caloptera  Say  in  its  variegated  vertex,  yellowish  mesonotum, 
wing  pattern,  etc.,  but  much  darker  in  coloration,  especiaQy  in  the 
posterior  femora. 

PrsDscutal  pits  separated  by  a  distance  not  greater  than  the  diame- 
ter of  one;  located  on  the  proximal  edge  of  the  dorsal  thoracic  stripes, 
these  stripes  as  wide  as,  or  wider  than,  the  pale  dorsal  median  stripe; 
hind  femora  largely  black,  the  yellow  being  confined  to  the  extreme 
tip,  the  base,  and  a  narrow  post  medial  ring. 

This  subspecies  is  closely  allied  to  the  more  northern  caloptera  in 
its  coloration  and  structure;  the  indistinct  brown  pleural  stripes,  the 
shape  and  position  of  the  prsescutal  stripes,  the  wing  pattern,  etc. 
A  notable  and  apparently  constant  difference,  however,  is  in  the 
posterior  femora  which  are  mostly  black  in  the  tropical  form,  the 
antepenultimate  (yellow)  ring  being  narrower  than  the  penulimate 
(black)  ring,  and  other  clearly  defined  differences.  In  some  speci- 
mens the  last  black  ring  is  continued  to  the  tip  of  the  femur,  obliter- 
ating the  yellow  apex  of  the  segment.  This  is  apparently  merely  a 
dark  southern  form  of  the  species. 

EdbUai. — Holotype. — ^Female,  Juan  Vinas,  Costa  Rica,  May  2, 1910; 
(P.  P.  Calvert)  (in  house).  Paratypes. — ^Three  females,  with  the 
type. 

Type. — ^In  Philadelphia  Academy  of  Natural  Sciences. 

BRIOPTBRA  (MBSOCTPHONA)  IMBCACULATA,  ntw  QMlai. 

Vertex  brown  anteriorly,  mpre  yellow  behind;  mesonotum  grayish- 
yellow,  stripes  broad;  pleural  stripes  distinct;  femora  with  a  nanow 
sub-apical  band;  wings  unspotted 
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Male. — Length,  2.3  mm;  wing,  2.9  mm. 

Female. — ^Length,  2.2-3.4  mm.;  wing,  3.9-4  mm. 

Head:  rostrum  and  palpi  brown;  antennsB,  two  basal  segments 
dark  brown,  flagellum  brown  with  pale  hairs;  front  and  vertex 
brown,  the  caudal  portion  of  the  vertex  and  the  occiput  dull  yellow. 

Thorax:  pronotum  light  yellow  above,  on  sides  deep  brownish- 
black  forming  a  U-shaped  mark  around  the  scutum.  Mesonotum: 
extreme  lateral  edges  of  the  prsBScutum  pale  white,  pale  median 
stripe  rather  broad,  grayish-yellow,  pale  lateral  stripes,  strongly 
tinged  with  brown,  the  usual  brown  stripes,  broad,  distinct;  scutum 
brownish-yellow  with  foiu*  brown  stripes;  scutellum  pale;  post- 
notum  pale,  darker  caudad.  Tuberculate  pits  dark  brown,  separ 
rated  from  one  another  by  a  distance  equal  to  from  one  and  one-half 
to  two  times  the  diameter  of  either.  Pseudosuture  rather  deep, 
elongate,  broadest  at  the  proximal  end,  pale  brown.  PleursB  with 
distinct  alternate  dark  and  pale  stripes,  there  being  three  brown  and 
two  pale,  the  second  pale  band  is  broad,  silvery  white;  sternum  dull 
gray.  Halteres  pale,  knob  brown.  Legs:  coxa  grayish;  trochanter 
yellow;  femora  dark  yellow  with  a  narrow  brown  subapical  ring; 
tibise  and  tarsi  yellow,  the  tarsal  segments  3  to  5  darker,  brownish. 

Wings:  hyaline  unmarked;  vems  brown;  costa  more  yellowish; 
an  indication  of  darker  along  vem  Cu.     (See  fig.  20.) 

Abdomen:  tergum  dark  brown,  with  no  distinct  darker  median 
stripe;  sternum  brown. 

HabiUU. — Hohtype. — ^Male,  Bluefield,  Nicaragua,  November,  1900 
(L.  A.  Wailes).  Allotype. — Female,  C6rdoba,  Mexico,  December  26, 
1907  (F.  Knab).  Paratypes. — One  female,  one  male,  Aguna,  Guate- 
mala (D.  G.  Eisen);  one  female,  C6rdoba,  Mexico,  December  23, 1907 
(F.  Knab). 

Type. — ^In  U.  S.  National  Museum  collection  (No.  14926). 

The  Guatemalan  specimens  are  veiy  small,  but  undoubtedly  belong 
to  the  same  species. 


BRIOPTBRA  (MBSOCTPHONA)  BICINCTIPBS,  IM 

Resembles  E.  imnuiculaia  of  Mexico  and  Central  America  in  its 
unspotted  wings.  It  differs  as  follows:  l^lageUum  of  the  antenn® 
much  lighter  colored  (yellow)  than  the  brown  scape.  Thorax: 
pronotum  light  colored  (whitish)  with  a  V-shaped  mark  on  the 
scutum,  very  conspicuous.  Mesonotum:  yellowish,  brown  stripes 
not  clear  cut.  Femora  with  the  usual  subapical  brown  band  and  with 
a  subequal  post-median  band,  this  latter  marking  less  strongly 
indicated  on  the  forelegs. 

Ten  specimens,  one  nude,  nine  females. 
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HahiUU. — Hohtype. — ^Male,  Igarape  Assu,  Part,  Brazil,  January  25, 
1912  (Parish  Coll.).  AUoiype. — Female,  with  the  type,  February  7, 
1912.    Paratypes. — ^Eight  females,  with  the  type. 

Type. — ^In  Cornell  University  collection.  Paratypts  in  author's 
collection. 


UaOPTBRA  (BICPBDA)  mOROUirBATA  ] 
Empeda  nigrolineata  Endbblbin,  Zo6l.  Jahrb.,  vol.  32, 1912,  pp.  56,  57,  fig.  H^. 

The  species  is  allied  to  E.  stigmaHea  Osten  Sacken,  especially  in  the 
variety  pubeaeens.  This  race  differs  in  having  the  pubescence  of  the 
wing,  lack  of  the  stigmal  spot,  and  in  color.  T^jucal  nigrolineaia  can 
not  be  mistaken  for  tiigrruUiea  by  its  very  striking  coloration. 

A  redescription  of  typical  mgrolineaUif  based  on  forty  specimens,  is 
as  follows: 

Male. — ^Length,  3-3.3  mm.;  wing,  4.8-5  mm. 

Female. — ^Liength,  3.9-5  mm.;  wing,  5.1-6  mm. 

Head:  rostrum  and  palpi  dull  yellow,  the  latter  more  brownish; 
antennsB  brown;  front,  vertex,  and  occiput  brown,  the  vertex  paler, 
yellow,  in  the  vicinity  of  the  eyes. 

Thorax:  light  reddish-brown  with  a  dark  brownish-grey  median 
stripe,  broadest  on  the  pronotum,  where  the  whole  sderite  is  included, 
narrowing  behind,  becoming  indistinct  before  the  suture.  Tuber- 
culate  pits  close  together,  separated  by  a  distance  about  equal  to  the 
diameter  of  one;  pseudoHsuture  pale,  reddish,  shiny.  Lateral  margins 
of  the  prssscutum  pale  yellow,  scutum,  scutdlum  and  post-notum 
light  reddish-brown.  Pleures  yellow,  with  a  faint  bluish  tioge;  no 
stripes.  Haltere  light  yellow,  knob  slightly  darker,  brownish.  Ijegs 
dull  yellow,  the  tarsi  darker,  yellowish-brown. 

Wings  hyaline;  veins  light  brownish-yellow. 

Abdomen:  light  yellowish-red,  base  darker,  brown;  hypopygium 
yellow. 

I  have  had  for  study  a  series  of  49  specimens  from  the  United  States 
National  Museum  collection.  These  were  collected  by  G.  Eisen, 
Totonicipan,  Guatemala,  Central  America,  July,  1902.  Forty  of 
these  are  referable  to  typical  mgrqUneata;  nine  are  referable  to  the 
following  variety: 

XiaOPTBRA  mOROUNBATA,  m.  PUBXSCXira  mm  tolMpMte. 

The  head  above  is  unifonnly  light  grey,  the  dark  stripe  of  the 
throadc  dorsum  broad,  on  the  prsascutum  expanded  out  over  the 
entire  sderite  with  the  exception  of  the  anterior  margin  and  the  space 
in  front  of  the  pseudo  suture.  Pleures  greyish  with  an  indistinct 
broad  yellowish  stripe  above  the  foreleg  and  running  caudad  beyond 
the  wing  basis;  wings  strongly  tinged  with  yellow  at  the  bases;  a 
distinct,  though  sparse,  pubescence  in  all  of  the  cells  of  the  wings* 
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Genus  SIGMATOMERA  Osten  Sacken. 

SigmaUmura  Osten  Sacken,  Monographs,  vol.  4, 1869,  pp.  137, 138. 

1.  Cell  first  Mg  distinct;  brown  croesband  on  the  wing  narrow,  confined  to  the  cord 

(Mexico) fiavxpennxB  Osten  Sacken.' 

2.  Cell  first  Mq  not  distinct  (cross  vein  m  obliterated);  brown  crossband  broad;  base 

and  tip  of  the  wing  brown  (Brazil) amcaonica  Westwood." 

No  representatives  of  this  genus  were  included  in  the  material 
studied. 

Genus  GNOPHOMYIA  Osten  Sacken. 

OnopJumyia  Osten  Sacken,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  223. 
Furina  Jannickb,  Abhandl.    Senckenb,  (res.,  vol.   6,  1867,  p.  318.— Ostbn 
Saokbn,  Monographs,  vol.  4,  1869,  p.  172;  Studies,  etc.,  pt.  2,  1887,  p.  198. 

KEY  TO  THE  SPECIES  OF  ONOFHOMTIA. 

1.  Cross  vein  m  absent aperta  Coquillett'  (S.  W.  Canada). 

Cross  vein  m  present 2. 

2.  Wings  uniform  in  coloration  without  dark  fascice 3. 

Wings  li^^t  colored  with  dark  fescise,  or  dark  colored  with  white  fascice 9. 

3.  Wings  strongly  tinged  with  blackish  or  dark  brown,  uniform 4. 

Wings  subhyaline ,  or  very  slightly  darker 8 . 

4.  Halteres  with  the  knob  yellow triatisnma  Osten  Sacken^  (Eastern  U.  S.). 

Halteres  entirely  dark  colored 5. 

5.  Thorax  black 6. 

Thorax  orange 7 . 

6.  Small  species  (length  about  4  mm);   wings  infumed  with  violaceous;  stigma 

brown nigrina  Wiedemann'  (Brazil). 

Larger  species  (length  about  6-7  mm);  wings  nearly  black;  costal  cell  darker; 
no  distinct  stigma {tictuota  Osten  Sacken  (£.  U.  S.;  Cent.  Am.). 

7.  Abdomen  black ruJUhorax  Wiedemann  (Brazil). 

Abdomen  orange magnificat  new  species  (Mexico). 

8.  Dark  rust  red;  wings  uniformly  tinged  with  brown,  ferruginea  WiUiston^  (Mexico). 
Greyish  brown;  wings  very  fointly  tinged  with  brown;   an  indistinct  hyaline 

cross  band  beyond  the  cord suhkyalinay  new  species  (Cent.  Am.,  Brazil). 

9.  Wings  subhyaline  with  two  brown  fasciae 10. 

Wings  brown  with  two  subhyaline  crossbands. 

caloptera  Osten  Sacken^  (Brazil,  probably). 

10.  Body,  halteres  and  legs  altogether  black o$ten  $ackeni  Skuse  *  (Brazil). 

Body  light  yellow,  with  brown  marks hirsuta,  new  species  (Brazil). 

I  have  not  included  in  the  above  table,  Onophamyia  (?)  stupens 
Walker  •  on  the  grounds  that  it  is  unrecognizable.  In  the  original 
description,  the  venation  is  compared  to  a  Tricyphonaf  but  Osten 
Sacken  says  that  it  is  a  Onophomyia.    No  species  known  to  me  has 

>  Monographs,  Dipt.  N.  Amer.,  vol.  3,  p.  ix  (sapplement,  Smiths.  Mfie.  CoU.,  No.  266  (1873)). 

s  Trans.  Bnt.  Soe.  Lond.,  1881,  p.  360,  pi.  17,  fig.  8. 

» Joum.  N.  Y.  Ent.  Soc.,  1905,  p.  68. 

« Monographs,  voL  4,  p.  176,  pi.  2,  fig.  6  (wing);  mate  and  femato. 

»  Anss.  Zweifl.  Ins.,  1828,  voL  1.  p.  37  iLimndUa). 

•  Biologla  Oentrali-Americana,  Diptera,  vol.  1  (supplement),  Dec.,  1900,  p.  226,  female. 
'  Stodies  on  Tlpulids,  pt.  2,  Berl.  Ent.  Zelt.,  1887,  pp.  199,  200,  mate  and  female. 

•  Osten  Sacken,  Idem,  p.  200,  femate. 

•  Tnns.  Ent.  Soo.  Lond.,  new  aer.,  voL  6, 1860,  p.  333  {Limnobia). 
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brown  on  the  costa  and  along  the  veins,  and  at  the  same  time  is 
large  enough  (12  mm)  to  answer  this  description.  It  agrees  very 
well  with  the  Mexican  TrimicraB. 

ONOPHOBCYIA  LUCTUOSA  Often  SMkn.  « 

Onophomyia  luctuoaa  Osten  Sackbn,  Proc.  Acad.  Nat.  Sci.  Fliila.,  1859,  p.  224, 

naale;  Monographs,  vol.  4,  1869,  p.  174;  Cat.  Dipt.  N.  Amer.,  1878,  p.  30; 

Berl.  Ent.  Zeit.,  vol.  31,  1887,  p.  198.-^ohnson,  Proc.  Acad.  Nat.  Sci. 

Phila.,  1895,  p.  320.— Kebtesz,  Cat.  Dipt.,  vol.  2, 1902,  p.  210.— Aldrich, 

Cat.  N.  Amer.,  Dipt.,  1905,  p.  87. 
Limnobia  nigricola  Walker,  Tranfl.  Ent.  Soc.  Lond.,  1860,  p.  333. 

One   female   from   Guatemala,    Central   America    (Sept.,    1902) 
(Coll.  G.  Eisen.). 
Length,  6  mm.;  wing,  6.3  mm. 
Specimen  in  U.  S.  National  Museum  collection.     (See  fig.  29.) 

ONGPHOBrriA  RUFFTHORAX  Wtortimnnn. 

Limnobia  ruJUhorax  Wiedemann,  Ausb.  Zweifl.  Ins.,  vol.  1,  1828,  p.  548,  male. 
Furina  ruJUhoraz  J^ennieke,  Abhandl.  Senckenber.  Ges.,  vol.  6,  1867,  p.  318, 

pi.  43,  fig.  1. 
Onophomyia  rufithorax  Osten  Sacken,  Berl.  Ent.  Zeit.,  vol.  31,  1887,  p.  198. — 

Hunter,  Trans.  Amer.  Ent.  Soc.,  1900,  p.  291.— Kertesz,  Cat.  Dipt., 

vol.  2,  1902,  p.  211. 

Male. — Somewhat  injured,  head  missing. 

Thorax:  pronotum  black,  reddish  along  the  caudal  margin. 
Mesonotum:  yellowish-orange,  darker,  brownish,  behind.  Pleurae 
orange,  the  meso-  and  meta-coxsB  orange  at  the  bases.    Legs  black. 

Wings  brown,  posterior  cells  paler.     (See  fig.  32.) 

Abdomen  black. 

Male,  wing  11.5  mm. 

Chapada,  Matto  Grosso,  Brazil  (March)  (H.  H.  Smith,  coll.)  (speci- 
men in  American  Museum  of  Natural  History). 

ONOPHOMTIA  BiAONmCA,  IMW  ^pMlM. 

Head,  legs  and  wings  black;  thorax  and  abdomen  orange-yellow. 

Female. — ^Length  14  mm.;  wing,  13  mm. 

Head:  rostrum  and  palpi  dark  brownish-black.  Eyes  rather 
approximated;  antennse  entirely  black.  Front,  vertex  and  gense 
black,  occiput  dull  orange-yellow;  front  shiny. 

Thorax:  pronotum,  scutum  bright  orange-yellow,  darker  in  front, 
paler  behind;  scutellum  narrow,  transverse,  pale  yellow.  Meso- 
notum: praescutum  deep  orange-yellow  without  stripes,  a  row  of 
hairs  along  either  side  of  the  middle  prominence,  passing  mesad  of 
the  pseudosutural  fovea,  a  rounded  whitish  spot  occupying  the 
region  of  the  pseudo-suture,  lateral  margins  of  the  sclerite  paler, 
light  yellow;  scutum,  scutellum  and  post-notum  orange-yellow,  the 
latter  slightly  suffused  with  brown,  especially  medially.    Pleurte 
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orange-yellow,  darker  near. the  sternum  and  on  the  coxae.  Halteres 
black,  brown  at  the  extreme  bases.  Legs:  cox»  yellowish-brown; 
trochanters,  femora,  tibisB  and  tarsi  jet  black. 

Wings  deep  shiny-black  throughout.     (See  fig.  31.) 

Abdomen:  deep  orange  throughout. 

Holotype. — ^Female,  Cuemavaca,  Mexico  (D.  L.  Crawford,  coll.). 

Type. — ^In  collection  of  Prof.  C.  F.  Baker,  Pomona  College. 

ONOPHOBCYIA  SUBHTALINA,  new  fpedes. 

Grayish-brown;  legs  unicolorous,  except  tarsi;  wings  subhy aline, 
very  pale  brown  with  a  hyaline  cross-band. 

Alale. — ^Length,  4.8-6  mm;  wing,  4.8-6.1  mm. 

Female. — ^Length,  5.2-7  mm;  wing,  5-6.8  mm. 

Head:  palpi  and  rostrum  dark  brown;  antennsB,  basal  segments 
yellowish-brown,  flagellum  medium  brown,  the  segments  covered 
with  a  dense  pale  pubescense.  Front,  vertex  and  occiput  gray, 
tinged  with  brown. 

Thorax:  pronotum:  scutum  grayish-brown;  scutellum  light  yellow, 
brightest  laterally.  Mesonotum:  grayish-brown,  without  stripes; 
pseudo-suture  prominent,  triangular,  with  a  prolongation  extending 
lateral  to  the  caudal  end  of  the  prothoracic  scutellum,  dark  brown 
scutum  grayish-brown,  more  yellowish  on  the  sides  nearest  the 
wing  bases;  scutellum  and  post-notum  medium  brown.  Halteres 
brownish -yellow,  knob  pale.  Legs:  coxsb  and  trochaifters  pale 
yellow;  femora,  tibisB  and  most  of  tarsal  segments  one  and  two 
brown;  remainder  of  the  tarsi  brownish-black. 

Wings:  subhyaline,  veins  dark  brown;  wings  very  faintly  tinged 
with  brown;  a  broad  hyaline  band  which  crosses  the  wing  distad 
•of  the  cord  is  broadest  posteriorly;  venation  (see  fig.  23). 

Abdomen:  tergum  dark  brown;  sternum  lighter  yellowish-brown. 

The  paratypes  are  rather  smaller,  but  undoubtedly  belong  to  the 
same  species. 

Habitat — Holotype. — Cacao,  Trece  Aguas,  Alta  Vera  Paz,  Guatemala, 
April  2  (Schwarz  and  Barber,  coll.).  Allotype. — Same  place  as  the 
type,  April  20.  Paratypes. — ^Male,  Montserrat,  Trinidad,  West  Lidies, 
June,  1897  (Aug.  Busck,  coll.).  Three  males,  seven  females,  Aguna, 
Guatemala,  Central  America  (G.  Eisen,  coll.).  One  female,  Igarape 
Assti,  Pard,  Brazil  (H.  S.  Parish,  coll.). 

Types. — In  U.  S.  National  Museum  collection  (No.  14931). 

ONOPHOBCYIA  mRSUTA,  new  tpedM. 

Thorax  light  yellow  with  four  stripes;  legs  with  dark  tips  to  the 
femora,  tibi»  and  tarsi;  wings  hyaline  with  two  conspicuous  brown 
bands. 

FemoZe.— Length,  7  mm. ;  wing,  6.6  mm.  Head :  rostrum  and  palpi 
yellowish^brown;  antennsB^  basal  segments  brownish-yellow^  flagellum 
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lighter  yellow,  segments  with  numerous  long  black  hairs.  Front, 
vertex  and  occiput  dull  yellow  with  a  brown  tinge;  gen»  clearer 
brown. 

Thorax:  pronotimi  light  yellow.  Mesonotum:  prsBscutum  covered 
with  a  thick  pubescence,  light  yellow  with  two  brown  stripes  on  either 
side  of  the  median  line,  these  stripes  pale,  yellowish-brown  in  front; 
a  large  rounded  brown  spot  on  tiie  sides  of  the  sclerite  before  the 
pseudosuture;  scutum,  scutellimi  and  post-notum  brown,  the  latter 
darker.  Pleursd  light  yellow  with  a  broad  brown  band  running  from 
the  side  of  the  pronotum  backward  imder  the  wing-bases  to  the  post- 
notum;  sternum  light  brown.  Halteres  broken,  stem  yellow.  Legs 
light  yellow,  a  light  brown  ring  at  the  tip  of  the  femora,  a  darker  one 
at  the  tip  of  the  tibiae;  tarsi,  tip  of  segment  2,  all  of  3  to  5  dark  brown; 
legs  densely  hairy. 

Wings:  hyaline  with  two  brown  bands,  one  traversing  the  wing- 
basis,  extending  from  near  the  humeral  cross  vein  to  the  origin  of  the 
sector,  narrower  in  the  anal  cells.  The  second  band  is  in  the  vicinity 
of  the  cord,  cells  second  R|  almost  all  included,  base  of  cell  R„  tip  of 
cell  R,  base  of  cells  Rg  and  first  M,;  a  prominent  brown  cloud  at  the 
basal  deflection  of  Cui  and  along  the  second  deflection  of  M,  and  cross 
vein  m  (outer  end  of  cell  first  M,) ;  a  very  pale  brown  cloud  extends 
across  the  cells  R,,  R„  R^,  and  M^.    Venation  (see  fig.  30). 

Abdomen:  tergum  light  yellow;  all  except  segment  5  with  the 
sclerite  largely  brown,  especially  caudally  and  laterally;  segment  5 
clear  yellow;  stemiun  light  yellow. 

Holotype, — Female,  Rio  de  Janiero,  Brazil  (November)  (coll.  H.  H. 
Smith). 

Type. — In  American  Museiun  of  Natural  History. 

Genus  TRIMICHA  Osten  Sacken. 

Trimicra  Obten  Sacken,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  p.  290;  Monographfl, 

vol.  4, 1869,  p.  165;  Studies,  etc.,  pt.  2,  1887,  p.  195. 
Ilitia  RoNDANi,  Prodr.,  vol.  1,  1856,  p.  182. 

KEY  TO  THE   AMBBIOAN  SPECIES  OP  TRIMICRA. 

1.  Antennae  uniformly  brown;  wings  not  pubescent;  large  species,  length,  7  mm.  or 

over anomala  Osten  Sacken.' 

Antenn«  with  the  basal  segments  yellow;  wings  pubescent;  smaU  species,  length, 
5  mm.  or  less pygmxa  Alexand^.^ 

In  the  United  States  National  Museum  collection  is  a  series  of 
specimens  from  Mexico  which  agree  very  well  with  the  description  of 
T.  anomala,  and  I  have  determined  them  as  such.  As  to  whether  or 
not  this  species  is  conspecific  with  the  European  Trimicra  pUipes 
FabriciuSy  as  given  by  Osten  Sacken  in  his  Western  Diptera,  page  200, 

1  Proo.  Acad.  Nat.  Sol.  FhUa.,  1861,  p.  290;  Monognvdis,  toL  4,  p.  W. 
t  F^rolM,  VOL  1^  Dm.,  1013,  p.  166,  pL  13,  Af .  8. 
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I  will  not  attempt  to  decide  without  haying  European  material  for 
comparison.    The  data  for  the  Mexican  specimens  are  as  follows: 
Cdrdoba,  Mexico,  December  18, 1907,  male  and  female;  February 

11,  1908,  male  and  female;  February  16,  1908,  two  females;  March 

12,  1908,  three  females;  March  16,  1908,  male.     Orizaba,  Mexico, 
March  13,  1908,  male  and  female   (Fred.  Enab,  coll.). 

KEY  TO  THS  OBNBBA  OF  THB  LIMKOFHnjNI. 

(Based  laigely  on  Needham's  key,  1907.) 

1.  Ocelli  present 2. 

Ocelli  absent 3. 

2.  Cell  Ml  present;  basal  deflection  of  Gui  near  the  outer  maxgin  of  cell  first  Bl, 

(i.  e.,  fusion  of  Cu,  and  M,  very  slight) TVicAocera  Meigen. 

Cell  Ml  absent;  basal  deflection  of  Cui  at,  or  near,  the  fork  of  M  (i.  e.,  fusion  of 
Cui  and  M  extensive) lichnotkrix  B igo t . 

3.  Radial  cross  vein  absent PhyUolabis  Osten  Sacken. 

Radial  cross  vein  present 4. 

4.  Cross  vein  m  absent;   fusion  of  M,  and  Cui  long  and  ending  in  a  symmetrical 

fork Pofy?nmi  Wiedemann. 

Cross  vein  m  present;  fusion  of  Ms  and  Cui  usually  short;  fork  not  symmetrical.  .5. 

5.  Wings  pubescent;  two  branches  of  M CT^omorpAa  Osten  Sacken. 

Wings  glabrous  (usually);  if  pubescent,  three  branches  of  M  at  the  wing  margin.  .6. 

6.  A  supernumerary  cross  vein  in  cell  0 Epiphragma  Osten  Sacken. 

No  supernumerary  cross  vein  in  cell  0 *. 7. 

7.  Antenn«  of  male  with  long  pectinations;  usually  with  more  than  16  segments. 

Cudonia  Philippi. 
AntennflB  of  male  of  various  shapes,  but  never  pectinate;  16-segmented 8. 

8.  Sc  very  long,  approximating  Ri  at  wing-maigin Leeteria  Osten  Sacken. 

Sc  shorter,  always  distant  from  R,  at  the  tip Limnophila  Macquart. 

Genus  ISCHNOTHRIX  Bigot. 
Ischnothrix  Bigot,  Miss.  Sci.  Cape  Horn,  ZoOl.,  pt.  6,  1888,  pp.  7,  8,  pi.  2. 

Male. — Related  to  the  genus  Trichocera.  AntennsB  hair-like, 
two  or  three  times  as  long  as  the  body,  with  13  or  14  (?)  segments, 
s^ment  1  short,  stout,  second  scarcely  visible,  the  remainder 
elongated,  Cylindrical,  attenuated  apicaUy;  rostrum  almost  as  long 
as  the  head,  horizontal,  abruptly  truncated  at  the  tip;  palpi  5 
s^mented,  the  fifth  not  much  longer  than  the  others,  indistinctly 
furrowed;  three  ocelli;  feet  very  long,  smooth,  not  swollen;  wings 
margined  with  short  hairs,  twice  as  long  as  the  abdomen;  first  and 
second  longitudinal  (Rondani)  veins  separate  at  their  tips;  three 
veins  emerge  from  the  pentagonal  discal  cell,  widely  separated 
basally,  not  forked;  from  the  first  basal  cell,  two  veins,  the  outer 
forked;  hypopygium  small,  clasping;  abdomen  scantily  clothed 
with  fine  hairs  on  both  sides.     (Bigot). 

ISCHNOTHRIX  MTHEBRA  (Bifot). 

Male. — ^Eight  mm.  Antennse  testaceous,  broadly  infuscated  at 
the  tip;  palpi  black;  rostrum  brown,  tip  tinged  with  black;  head 
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brown,  front  with  a  median  brown  vitta;  thorax  reddish,  tinged 
with  dull  brown;  halteres  whitish;  abdomen  testaceous,  incisures 
infuscated;  feet  testaceous;  wings  almost  hyaline,  in  the  middle 
slightly  tinged  with  whitish;  stigma  small,  black;  transverse  veins 
and  the  third  longitudinal  vein  at  the  base  margined  with  brown. 

Translated  from  Bigot's  original  description.  His  figure  shows  an 
insect  with  a  moderately  long  Scj;  Sc,  not  far  from  the  tip  of  Sc^; 
R3+8  long  fused,  much  longer  than  eitiier  R,  or  R,,  which  are  sub- 
equal;  Mx+3  fused  to  the  wing  mar^;  the  outer  deflection  of  M, 
about  equal  to  the  cross-vein  m;  basal  deflection  of  Cux  at  the  fork  of 
M.    The  anal  angle  of  the  wing  is  prominent. 

Genus  POLYMERA  Wiedemann. 

Polymera  WiEDEMAVSt  Dipt.  Exot.,  vol.  1, 1821,  p.  40. — Osten  Sackek,  Mono- 
graphs,  vol.  4, 1869,  p.  335;  Studies,  etc.,  pt.  2, 1887,  p.  215. 

The  genus  Polymera  is  a  very  characteristic  one  in  the  Neotropical 
regions.  Ahnost  every  collection  brought  from  South  or  Central 
America  includes  specimens  of  this  interesting  group,  and  it  is  very 
probable  that  it  will  ultimately  prove  to  be  one  of  the  largest  genera 
of  the  tropical  crane-fly  fauna.  One  species,  Polymera  magnifica 
Meunier^^  has-been  described  as  fossil. 

The  recent  species  hitherto  described,  five  in  number,  range  from 
Brazil  to  the  southeastern  United  States.  I  have  had  for  study 
about  25  specimens  which  included  all  of  the  known  species,  excepting 
fasca  Wiedemaim  and  aJbitarsis  Williston,  as  well  as  seven  new  forms. 
The  males,  as  now  known,  are  all  characterized  by  extremely  elongated 
antennsB,  at  least  as  long  as  the  body,  and  usually  clothed  with  long 
delicate,  outstretched  hairs.  The  antennal  segments  may  be 
elongate-cylindrical  and  not  constricted  (niveitarsia  and  possibly 
fused),  or  they  maybe  constricted  once,  producing  a  bi-nodose  effect 
(most  of  the  species),  or  constricted  twice,  producing  a  tri-nodose 
appearance  (pUurdlis).  Specialization  in  wing  venation  is  also 
evident,  ranging  from  a  generalized  form  like  nweUarsis  with  deep 
forks,  through  pleuralis  which  has  lost  one  of  the  forks  (Mj^,  fused 
to  the  margin)  but  still  has  a  deep  medio-cubital  fork,  to  conjuncUif 
which  shows  a  decided  tendency  for  Cui  and  M,  to  fuse  to  the  wing- 
margin. 

Wiedemann  does  not  say  that  the  antennsB  of  the  temelefusea  are 
elongated  like  those  of  the  male  (as  described  by  Williston,  Dipt.  St. 
Vincent,  p.  297).  The  sex  of  the  specimen  that  he  figures  is  not 
given,  but  it  is  undoubtedly  a  male.  The  venation  and  antennsB  are 
so  similar  to  mveitarsis  that  it  would  not  be  surprising  if  the  second 
specimen  that  Wiedemann  possessed^  from  the  Frankfort  Museum 
proved  to  belong  to  that  species. 

1  Ann.  Sol.  Nat.  Zo((l.,  vol.  4,  p.  385,  pi.  14,  figs.  11, 12;  pi.  15,  fig.  2;  pi.  10,  fl«.  1, 
t  Anas.  Zweifl.  Ins.,  yd.  1,  p.  554. 
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AntennsB:  first  segment  broadly  oval-cylindrical;  second  short, 
oval-cylindrical,  much  narrower  than  the  first;  third  segment 
elongate-cylindrical,  not  constricted,  with  long  delicate  hairs;  s^- 
ments  4  to  the  end,  constricted  at  the  ends,  and  constricted  once  or 
twice  medially,  producing  a  bi-nodose  or  tri-nodose  appearance.  As 
previously  stated,  some  (as  niveUarsis)  have  simple  flagellar  segments; 
at  the  nodes,  the  segments  are  clothed  with  long  outstretched  hairs 
which  are  much  longer  than  the  segments  which  bear  them;  inter- 
spersed with  these  are  very  short,  prominent  bristles,  and  over  the 
whole  segment  is  a  fine  delicate  pubescence. 

Palpi:  first  segment  very  short,  second  and  third  subequal  in 
diameter  and  length;  fourth  about  as  long  as  2  and  3  together, 
narrower  than  either. 

Venation:  Sc,  at,  or  near,  the  tip  of  Sc^;  R  long,  R^  usuaQy  far 
back  from  its  tip;  Mi  and  M,  usually  separate  at  the  wing-margin; 
M,  and  Cu^  fused  for  a  considerable  distance,  when  separating,  the 
fork  symmetrical;  cross  vein  m  absent. 

Genitalia:  male  (ohscura);  pleurae  very  long,  cylindrical,  thickly 
clothed  on  the  external  facies  with  long  hairs;  two  apical  appendages; 
anal  tube  broad,  distinct;  guard  of  the  penis  scarcely  visible  from  the 
exterior. 

KBT  TO  THB  SPSaES  OF  POLTMBRA. 

1.  Cell  Ml  entirely  absent 2. 

Cell  M,  present 3. 

2.  Large  species  (wing  6.2-6.8  mm.);  CU|+M,  shorter  than  M,  alone;  pleuise  dark; 

tarsi  white pleuralia,  new  species  (Brazil). 

Small  species  (wing  S-3.5  mm.);  Cui+M,  longer  than  Ms  alone;  pleurae  not  dark; 
tarsi  not  white .*. oonjundaf  new  species  (Brazil). 

3.  Wings  not  uniform  in  coloration 4. 

Wings  uniform  in  coloration 6. 

4.  Wings  dark  colored  with  lighter  spots  or  fascia 5. 

Wings  hyaline,  or  nearly  so,  witli  small  brown  spots  at  the  forks  of  most  of  the 

veins o&«cuntMacquart(  Brazil). 

5.  Wings  with  white  or  whitiBh  spots auperba,  new  species  (Costa  Rica,  Brazil). 

Wings  with  a  light  yellow  cross-band hirticomU  Fabricius  (Brazil) . 

6.  Flagellar  segments  of   the   antenna  elongate-cylindrical,  not  noticeably  con- 

stricted   7. 

Flagellar  segments  of  the  antennse  constricted  once  or  twice,  giving  a  multi-seg- 
mented appearance  to  the  antennae 8. 

7.  Tarsi  of  all  the  legs  white fusoa  Wiedemann  ^  (Brazil). 

Only  tarsi  of  hind  legs  white niveUams,  new  species (Guat.,  Brazil). 

8.  Fore  and  middle  tarsi  more  or  less  yellowish-white  or  white 9. 

Fore  and  middle  tarsi  dark,  about  concolorous  with  the  tibiae 11. 

9.  Antennse  conspicuously  annulated,  rather  short  (about  as  long  as  the  body). 

georgia  Alexander  *  (Southeast  U.  S.). 
Antennae  not  conspicuously  annulated,  mudi  longer  than  the  body 10. 

1  Aon.  Zwelfl.  Ins.,  voL  l,  pp.  68  and  654,  Pl>  Ob»  figs.  8-4.    Original  desoriptlan  in  Dipt.  Ezot., 
ToL  1,  p.  44. 
*  Psyvdie  (Deo.,  1011),  pp.  199, 200,  fig.  6. 
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KEY  TO  THB  8PBCIB8  ov  POLTMBRA— Continued. 

10.  Thorax  light-colored;  browniah-yellow  with  a  narrow  dark  pleural  stripe;  wings 

brown aUntarm  Williston  ^  (Lesser  Antilles) . 

Thorax  uniform  in  color,  dark  brown;  wings  gray.. lAoracica,  new  species  (Brazil). 

11.  Large  species;  length  (male)  4.5  mm.;  wing  4.7  mm.;  distance  of  R^  beyond  r 
equal  to  that  space  between  Sc2  and  r;  wings  yellowish. 

inomata,  new  species  (Brit.  Guiana). 
Small  species;  length  (male)  3  mm.;  wing  4.6  mm.;  distance  of  Ri  beyond  r 
much  less  than  that  space  between  Sc^  and  r;  wings  gniy. 

griieaf  new  species  (Panuna). 
(Probably  here;  see  description.) 

POLTMSRA  PLBUBALI8»  IMW  fpedes. 

Size  medium;  flagellar  segments  of  the  antemi®  tri-nodose;  wing 
with  cell  Ml  absent;  M,+Cui  much  shorter  than  M,  alone;  tarsi 
white  or  whitish;  thoracic  pleurae  with  a  broad  black  stripe. 

Length,  male,  5  mm.;  female  (to  tip  of  ovipositor),  6.6-6.8  mm.; 
wing,  male,  6.4  mm.;  female,  6.2-6.8  mm.;  antennae,  male  (about), 
8.5  mm.;  hind  leg,  female,  femur,  5.4  mm.;  tibia + tarsus,  8.6  mm. 

Mde. — ^Palpi  and  rostrum  light  brown,  the  latter  more  yellowish; 
eyes  large,  conspicuous,  leaving  the  vertex  narrow  between  the  eyes; 
vertex  grayish;  occiput  brownish-gray.  Antennae,  basal  segment 
dark  brown,  second  lighter  brown,  third  elongate-cylindrical  fifth 
to  near  the  end  (most  noticeable  in  the  region  of  the  tenth  segment) 
constricted  twice,  producing  a  tri-nodose  effect,  segments  brown,  the 
extreme  base  and  tip  paler,  yellowish,  giving  an  annulated  appear- 
ance to  the  antennae. 

Thorax:  dorsum  uniform  light  brown;  pleurae  very  broadly  dark 
brownish-black,  extending  from  the  cervical  sclerites  to  the  abdomen, 
this  color  encroaching  on  the  fore  coxa;  sterna  pale  whitish-yellow. 
Halteres  light  brown,  the  knob  rather  dark.  Legs:  co^^,  trochan- 
ters and  extreme  base  of  the  femora  pale  whitish-yellow,  remainder 
of  the  femora  and  the  tibiae  pale  brown,  dat'ker  at  the  extreme  tip; 
tarsi  yellowish-white,  except  the  last  s^ment,  which  is  brown. 

Wings:  uniformly  tinged  with  light  brown.  Venation:  Sc  rather 
long,  ending  about  opposite  the  fork  of  K2+89  ^^  ^^^  gently  arcuated 
at  its  basis,  but  rather  square;  R^  beyond  the  cross-vein  r  about  two- 
fifths  the  distance  from  Sc,  to  r;  B.^^  short,  shorter  than  the  basal 
deflection  of  Cui;  basal  deflection  of  R^^  longer  than  r-m.  M^^ 
fused  to  the  wing-maigin.  M,-|-Cui  short,  only  about  two-fifths  as 
long  as  Cuj  beyond  the  fork.     (See  fig.  17.) 

Abdomen  blackish,  sternum  little,  if  any,  paler. 

Fermle, — C^ite  similar  to  the  male,  but  antennae  short,  normal  in 
appearance,  not  annulated;  if  bent  backward,  would  extend  about 
to  the  base  of  the  abdomen.    In  color  and  venation,  as  in  the  male. 

1  Tnos.  Bnt.  Boo.  Ixmd..  1B06,  p.  200,  pL  IQ,  fig.  71. 
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Habitat — Hohtype. — ^Male,  Igarape  Assti,  ParA,  Brazil;  February  4, 
1912  (Parish).  AUotype. — ^Female,  Igarape  Assti,  Pard,  Brazil;  Feb- 
ruary 7,  1912  (Pariah).  Paratype. — ^Female,  Igarape  Assti,  Pard, 
Brazil;  January  19,  1912  (Pariah). 

Types. — In  (Cornell  University  collection. 

Paratype. — In  author's  collection. 

POLTMERA  CON JUNCTA,  new  ipMlM. 

Size  small;  flagellar  segments  of  the  antennaB  bi-nodose;  wing  with 
cell  Ml  absent ;  M,  +Cui  longer  than  Mg  alone ;  tarsi  not  lighter  colored 
than  the  tibiae;  thoracic  pleurae  imicolorous  with  the  dorsum. 

Male. — Length  (abdomen  unbroken) ;  female,  2.8  mm. ;  wing,  male, 
3.5  mm. 

Fenude. — Length,  3  mm. ;  antennae,  male,  4.4  nmi. 

Male. — ^Antennae  dark  brownish-black,  not  annulated,  the  flagellar 
segments  bi-nodose,  deeply  but  broadly  constricted  medially;  a  group 
of  outstretched  hairs  extending  from  each  node. 

Thorax  light  brown,  rather  yellowish;  mesothoracic  postnotum 
dark  colored;  pleurae  not  clearly  darker  than  the  rest  of  the  thorax. 
Halteres  pale.  Legs  brown,  the  tarsi  not  paler,  excepting  the  poste- 
rior tarsi,  which  are  rather  paler  brown. 

Wings  light  brownish-gray.  Venation:  Sc  short,  Sc^  ending 
slightly  before,  or  opposite  to,  the  fork  of  Rs;  Rs  rather  square  at 
its  origin;  B^,  long;  basal  deflection  of  R^^^  long.  M^^  fused 
to  the  wing  margin.  Cui  +M,  much  longer  than  M,  alone.  Basal 
deflection  of  Ou^  slightly  before,  or  opposite  to,  the  fork  of  M. 
(See  fig.  7.) 

Abdomen  brown,  darker  than  the  thorax. 

Femaie. — ^Antennae  short,  segments  simple,  brown;  coloration  as 
in  the  male.  Venation  as  in  the  male,  but  cross  vein  r  inserted 
nearer  to  the  fork  of  R,^,  and  R,  is  almost  at  a  right  angle  to  R, 
at  its  origin. 

Habitai — Hohtype. — ^Male,  Igarape  Assti,  Pard,  Brazil,  Feb.  4, 1912 
(Parish).  AUotype. — ^Female  Igarape  Assti,  Pard,  Brazil,  Feb.  4, 1912 
(Parish). 

Types. — ^In  Cornell  University  collection. 

POLTMSRA  OBSCUBA  Muqput. 

Polymera  dbseura  Macquabt,  Dipt.  Exot.,  vol.  1,  pt.  1,  1838,  p.  65,  pi.  8. — 
WujJSTON,  Trans.  Ent.  Soc.  Lond.,  1896,  p.  297.— Hunteb,  Trans.  Amer. 
Ent.  Soc.,  vol.  26,  1900,  p.  292.— Albxandbb,  Psyche,  1911,  p.  200. 

Polymera fuica  Ebbtesz,  Cat.  Dipt.,  vol.  2, 1902,  p.  242. 

Male. — ^Length,  6.2  mm.;  wing,  5.8  mm.;  antennae,  7.6  mm. 
(about). ;  hind  leg,  femur,  4.6  mm. ;  tibia,  4.8  mm. ;  middle  1^,  femur^ 
4.8  mm. ;  tibia,  6.3  mm. 

e9077'—Proc.N.M.vol.44— 13 84 
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Head:  rostrum  and  palpi  dark  brown;  vertex  brown,  more  yel- 
lowish anteriorly;  occiput  light  brown.  Antennae,  basal  s^ment  of 
the  scape  brown,  second'  yellowish,  third  light  brown,  whitish 
apically,  darker  brown  subapically,  each  succeeding  segment  of  the 
antennsB  bi-nodose,  dark  brown  on  the  nodes,  lighter  brown  at  the 
constriction,  and  pale,  almost  white,  at  the  ends. 

Thorax:  pronotumpale  yellow:  mesonotum,  praescutum  very  light 
brownish-yellow  with  two  broad  dark  brown  stripes  recurrent  along 
the  lateral  mai^in  of  the  sclerite;  a  broad  lateral  stripe  extending 
from  behind  the  pseudosuture  to  the  transverse  suture ;  pseudoHsuture 
black,  scutum  light  brownish-yellow  medially  with  a  dark  brown  line 
on  either  side;  scutellum  and  postnotum  brown,  dusted  with  yellow. 
Pleiu*8e:  dorsal  portions  of  the  epipleurse  dark  brown,  remainder  of 
the  epipleurae  brownish-black,  deepest  medially.  Halteres  light 
brown.  Legs:  coxsb  and  trochanters  dull  yellow;  femora  light  brown, 
extreme  tip  light  yellow,  sub-apical  ring  black;  tibia  light  brown, 
tip  broadly  black;  tarsi  white,  the  hindermost  pair  clearest  white, 
anterior  pair  has  the  extreme  tips  of  the  segments  indistinctly  brown. 

Wings:  light  gray,  indistinct  rounded  clouds  at  the  origin  of  Rs; 
along  the  cord;  at  the  fork  of  R^+j;  at  cross  vein  r;  at  the  fork  of 
Mi+j,  and  at  the  fork  of  M,  and  Cui-  Venation:  Sc  rather  long,  Scj 
ending  rather  nearer  to  the  fork  of  R,^  than  Rs.  Rs  evenly  arcuated 
at  its  origin,  in  a  line  with  R,^,;  basal  deflection  of  R^^  arcuated; 
basal  deflection  of  Cux  at  the  fork  of  M;  M,-hCui  longer  than  M, 
alone.     (See  fig.  18.) 

Abdomen  brown;  sternum  dark. 

Hypopygium:  posterior  margin  of  the  ninth  tergite  (d)  produced 
caudad  into  a  blunt,  obtuse  tooth;  pleurae  (c)  very  long,  cylindrical, 
thickly  clothed  on  the  external  facies  with  long  hairs,  bearing  two 
apical  appendages,  the  upper  one  (a)  is  chitinized,  cylindrical,  blunt 
at  the  apex  and  there  armed  with  a  sharp,  recurved  hook;  the  lower 
appendage  (&)  is  not  chitinized,  or  only  feebly  so  at  its  tip,  rather 
shorter  than  the  upper  apical  appendage  and  more  pointed  at  its  tip. 
On  the  ventral  aspect,  the  ninth  stemite  is  broadly  concave;  the 
anal  tube  (e)  broad,  distinct;  guard  of  the  penis  entirely  hidden  from 
the  ventral  aspect,  scarcely  apparent  from  the  dorsal  aspect.     (See 

fig.l.) 

Igarape  Assti,  Par6,  Brazil  (Parish),  Jan.  19,  1912  (1  male);  Jan. 
30,  1912  (2  males);  Feb.  4, 1912  (3  males). 

Specimens  in  Cornell  University  collection  and  in  author's  col- 
ection. 

POLTMBRA  SUPERBA,  new  ipociM. 

Size,  medium;  flagellum  of  the  antennae  bi-nodose;  cell  M|  present; 
wing  dark-colored  with  white  spots. 

Male. — Length,  5.8  mm.;  wing,  5.8  mm.;  antennae  (about),  7.8  nmi. 
Head:  vertex  dark  chestnut-red,  paler^  yellowil^h,  on  the  occiput; 
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front  brown;  rostrum  reddish;  palpi  dark  brown;  antennfle:  basal 
segments  reddish-browni  third  segment  dull  yellow  at  the  base, 
remainder  brown,  paler,  light  yellow,  at  the  tip,  other  segments  con- 
stricted in  the  middle,  with  the  extreme  base  and  tip  light  yellow, 
producing  an  annulated  e£fect. 

Thorax:  pronotum  obscure  yellow.  Mesonotum:  pr»scutum  with 
the  anterior  half  shining  dull  yellow;  tuberculate  pits  large,  conmia- 
like,  located  well  toward  the  cephalic  margin  of  the  sclerite;  remainder 
of  the  sclerite  black;  scutum,  scutellum  and  post-notum  black; 
pleurae:  prothoracic  obscure  shining  yellow;  remainder  of  the 
pleurae  black.  Halteres,  stem  and  tip  of  the  knob,  yellow;  remainder 
of  the  knob,  brown.  Legs:  coxae  and  trochanters  dull  yellow;  fore 
leg  broken.  Middle  leg:  femora  brown,  the  tip  yellow  or  whitish- 
yellow,  a  broad  black  sub-apical  band;  tibia,  basis  yellow,  remainder 
dark  brown;  tarsi,  dark  brown.  Hind  leg:  femora  yellowish-brown; 
tip  whitishryellow;  a  broad  black  subapical  band;  tibia,  brown,  paler 
at  the  extreme  base;  tarsi,  base  of  segment  1  and  segments  4  and  5 
brown,  remainder  white,  or  whitish. 

Wings:  veins  dark  brown;  cells  C  and  Sc  dull  yellow;  remainder 
of  the  wing  subhyaline  with  brown  markings;  the  whole  apical  third 
of  the  wing,  a  large  spot  connected  with  it  and  embracing  the  stigmal 
region  and  the  cord,  a  large,  interrupted  basal  blotch  extending  from 
the  wing  base  to  beyond  the  base  of  the  sector,  paler  in  the  anal 
cells,  a  large  spot  in  the  ends  of  cells  Cu  and  first  A.  Venation: 
Sc  long,  ending  beyond  the  origin  of  Rs;  r  inserted  far  back  from 
the  tip  of  Rx  so  that  Rj  beyond  r  is  about  two-fifths  of  the  distance  on 
Ri  between  Sc,  and  r.  Rs  rather  square  at  its  origin;  R,^  short, 
about  as  long  as  the  basal  deflection  of  Cui.  Basal  deflection  of  Cui 
opposite  the  fork  of  M;  M,+Cui  equal  to  M,  alone.     (See  fig.  2.) 

Abdomen:  tergum  dark  shining  black;  apical  half  of  each  segment 
paler,  brown;  hypopygium  light  reddish-yeUow,  the  tips  of  the  apical 
appendages  brown;  sternum,  apical  two-thirds  of  each  segment  brown, 
basal  third  black. 

AUofypt. — Female,  length,  6.3  mm.;  wing,  5.9  mm.  Very  similar 
to  the  niale,  the  costal  and  subcostal  cells  of  the  wings  are  not  yel- 
lowish but  brown.  The  fore  legs  are  present;  apical  two-thirds  of 
the  femora  dark  brownish-black;  tibiae  and  tarsi  blacldsh. 
•  Hdbitai. — Holotype. — Male,  Tabemilla,  Canal  Zone,  Panama  (Aug. 
Busck). 

AUaiype. — Female,  Igarape  Assti,  ParA,  Brazil,  January  24,  1912 
(Parish). 

Holatype. — In  U.  S.  National  Museum  collection  (No.  14935). 

AUatype. — ^In  Cornell  University  collection. 
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POLTMBRA  HIRTICORinS  Fabrichas. 

CJnronomtu  hirticomia  Fabricius,   Syat.  Antliar,  1805,  p.  46.^Wibdemakn, 

Dipt.  Exot.,  vol.  1,  1821,  p.  37,  fig. 
Polymera  hirticomis  Wiedemann,  Aubs.   Zweifl.  Ina.,  1828,  vol.  1,  p.  57. — 

Magquart,  Suite  k  Buffon,  vol.  1,  1884,  p.  113.— Hunter,  Tians.  Amer. 

Ent.  Soc.,  vol.  26,  1900,  p.  292.— Kertesz,  OatalogUB  Dipteronun,  vol.  2, 

1902,  p.  242.— Alexander,  Psyche,  1911,  p.  200. 

Male. — ^Length,  7.6  mm.;  wing,  7  mm.;  anteima,  8  mm.  (about). 
Head:  rostrum  and  palpi,  gente  and  occiput,  orange-yellow;  vertex 
brown,  the  anterior  portion  paler  yellowish;  front  yellow.  AntennaB^ 
basal  segments,  brownish-yellowi  segment  3  dark  brown,  yellowish 
basally,  remaining  segments  bi-nodose,  dark  brown. 

Thorax:  pronotum  yellow;  mesonotum:  prsBscutum,  anterior  half 
bright  yellow  with  a  brown  spot  in  the  middle  at  the  cephalic  end, 
remainder  of  the  praescutum  brown,  much  darker  anteriorly  near  the 
pseudosuture;  scutum,  scutellum  and  postnotum  dark  brown; 
pseudosuture black.  Pleurae:  prothoracic,  yellow;  meso-  and  meta- 
pleurte  dark  brownish-black.  Halteres  light  brownish-white.  Legs: 
coxffi  and  trochanters  light  yellow;  femora  light  yellow,  darkening  to 
form  a  brown  subapical  ring,  a  broad  yellow  apical  band;  tarsi 
yellowish;  the  posterior  pair  white. 

Wings:  brown  with  a  broad  pale  yellow  band  across  the  disk, 
just  distad  of  the  cord  and  proximad  of  the  fork  of  M,  and  Cuj;  a 
pale  yellow  spot  around  Rs,  and  one  at  end  of  second  A;  costal  cell 
and  base  of  wing  light  yellow;  veins  brown,  yellow  where  traversed 
by  the  yellow  markings.  Venation:  Sc  very  long,  extending  far 
beyond  the  fork  of  Rs;  cross-vein  r  far  back  from  the  tip  of  Ri  so 
that  Ri  beyond  r  is  only  a  little  shorter  than  R^  between  Sc,  and  r; 
R,43  very  short,  less  than  the  basal  deflection  of  Cu^.  Cui+M^ 
much  shorter  than  M,  alone;  basal  deflection  of  Cu^  beyond  the  fork 
of  M.     (See  fig.  3.) 

Abdomen:  tergum  black,  extreme  tip  of  segments  2-5  brownish- 
yellow;  remainder  entirely  black;  hypopygium  orange-yellow; 
sternum:  segment  2,  black;  3,  tip  orange;  4-6,  orange-yellow;  7-8, 
black. 

Igarape  Assfi,  Par&,  Brazil,  January  23,  1912  (coll.  Parish). 

Specimen  in  Cornell  University  collection. 

POLTMBRA  NlVXrr ARSIS,  new  ipoctot. 

Size,  large;  flagellumof  the  antennsB  almost  simple;  posterior  tarsi, 
only,  white;  basal  deflection  of  R^^^  not  evident;  cell  M^  present. 

Male. — ^Length,  6.2  mm.;  wing,  7.3-7.4  mm.;  antennae  (about), 
12.6  mm.  Head:  palpi  brown;  rostrum  yellowish  brown;  antennae 
with  the  two  basal  segments  and  the  proximal  end  of  the  third  dull 
yellow;  remainder  of  the  antennae  dark  brownish-black,  clothed  with 
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long  black  hairs;  no  distinct  constrictions  on  the  flagellum  of  the 
antennsB.  Front  dull  yellowish-brown;  vertex  dark  brown;  occiput 
paler. 

Thorax:  mesonotum  dark  brown,  uniform,  dull  opaque  through- 
out; pleur8B  light  grayish-brown.  Halteres  brown.  Legs:  coxsb, 
trochanters,  femora,  tibisB  and  tarsi  yellowish-brown;  posterior  legs 
with  the  apical  half  of  tarsal  segments  1,  and  2,  3,  and  4,  white. 

Wings  uniformly  tinged  with  yellowidi;  veins  brown.  Venation: 
Sc  long,  Sci  ending  beyond  the  ioAc  of  R^+s ;  cross-vein  r  far  out  toward 
the  tip  of  R|,  so  that  R^  beyond  r  is  only  about  one-fifth  the  distance 
on  Ri  from  Sc,  to  r;  Rs  gently  arcuated  at  its  origin,  in  a  direct  line 
with  R4^.fi,  consequently  no  basal  deflection  to  R4+5  is  present;  R,^., 
short,  a  little  longer  than  the  basal  deflection  of  Cui;  Cui +M,  shorter 
than  M,  alone;  basal  deflection  of  Cui  at  the  fork  of  M.     (See  fig.  16.) 

Abdomen:  tergum  dark  brown;  sternum  yellowish;  hypopygium 
brown. 

Femcde. — ^Length,  5.9  nmi. ;  wing,  7  mm.  Flagellum  of  the  antenn» 
broken;  vertex  more  grayish;  oviposter  veiy  long  and  pointed;  col- 
oration and  venation  as  in  the  male. 

Paratypes. — Males,  specimens  1  and  3  (Surinam)  (Brazil).  Similar 
to  the  type,  but  the  head  darker  brown  with  no  yellowish  tinge. 
Venation  of  Surinam  specimen:  r-m  at  the  foik  of  Rs;  basal  deflec- 
tion of  Cui  at  the  fork  of  M.  Brazilian  specimen:  R^  beyond  r  about 
one-fourth  of  the  distance  on  Ri  between  Sc,  and  r;  basal  deflection 
of  Cui  beyond  the  foric  of  M.  Specimen  2  (Surinam)  is  more  inter- 
mediate between  the  holotype  and  parat3q>e6  1  and  3. 

HabiUU. — Holotype. — ^Male,  Bocas  del  Toro,  Panama,  September 
28,  1903  (P.  Osterhout).  In  U.  S.  National  Museum  collection  (No. 
14926). 

Allotype. — ^Female,  Patulue,  Ghiatemala,  Central  America  (700 
feet)  (Q.  Eisen)  (received  Jan.  6,  1903)  (U.  S.  National  Museum  col- 
lection). Paratypes  l-i. — ^Two  males,  Surinam  (H.  Polak)  (U.  S. 
National  Museum  collection).  Paraiype  S. — ^Male  Igarape  Ass6,  Pari, 
Brazil,  January  29,  1912  (Parish),  (Cornell  University  collection). 

If  the  specimen  figured  by  Wiedemann  *  was  really  a  specimen  of 
his/ti^ca,  then  this  species  is  undoubtedly  closely  allied  to  fuaca.  It 
is  readily  distinguished  by  its  dark  brown  fore  and  middle  tarsi. 

POLTMBRA  THGRACICA,  IMW  iptclM. 

Size,  medium;  flagellar  segments  of  the  antennsd  bi-nodose;  wing 
with  cell  M  present;  tarsi  white;  thorax  dark  brown,  pleural  stripe 
not  conspicuous. 

Male. — ^Length, 4.8 mm.;  wing, 5.3  nun.;  antennsd  (about),  7.5  mm. 
Rostrum  and  palpi  brown;  antennte:  basal  segment  dark  brown, 
s^ment  2  and  the  flagellum  light  brown,  the  base  and  tip  of  the  seg- 

1  Ana.  Zfftlfl.  Ini.,  toI.  1,  pL  Tib,  dp.  8, 4. 
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ments  light  yellow,  this  annulated  effect  most  noticeable  on  segments 
4r-S;  a  group  of  wide,  outspread  haiis  extending  from  each  node. 
Front,  vertex  and  occiput  grayish-brown,  a  black  spot  in  the  center 
of  the  vertex. 

Thorax:  dark  brown;  peeudo-sutural  spots,  deep,. prominent,  blade; 
pleur»,  brownish-black;  the  sternum  nearly  as  dsA;  halteres  light 
brown,  the  knob  darker.  Legs:  cox»  and  trochanters  light  yellow- 
ish, basis  of  former,  brown;  femora  brown,  more  ydlowish  basally, 
subapically  somewhat  darker  brown;  tibi»  brown,  tip  dark;  tajsos, 
segment  1  light  brown,  tip  whitish;  segments  2-4  white;  5  more 
brownish. 

Wings:  slightly  tinged  with  gray.  Venation:  So  rather  long,  Sci 
nearer  to  the  fork  of  Rj^,  than  fork  of  Rs;  Ri  beyond  r  about  one- 
third  the  distance  of  Rt  between  Sci  and  r.  Basal  deflection  of  R^^.^ 
very  long,  twice  as  long  as  r-^m;  M,+Cui  *bout  equal  to  ^.  Basal 
deflection  of  Cui  beyond  the  fork  of  M.     (See  fig.  4.) 

Abdomen  dark  brown. 

EahUaU — Hohiype. — ^Male,Igarape  Assti,  Par6,  Brazil,  February  7, 
1912  (Parish). 

Type. — In  Cornell  University  collection. 

Differs  from  dOntarsia  Williston  in  the  darker  coloration  throughout; 
Sc  longer,  extending  much  beyond  the  foik  of  Rs;  basal  deflection  of 
Cui  beyond  the  fork  of  M,  not  at  it,  etc.  It  comes  close  to  Jusea 
Wiedemann,  but  differs  in  several  details  of  coloration,  and,  if  V^ede- 
mann's  figure  represents  true  /iMea,  as  I  suppose  it  does,  in  vena- 
tional  and  antennal  characters. 

POLTMBRA  m  our  ATA.  mw  ipwrtot. 

Size,  small;  flagellar  segments  of  the  antenmB  bi-nodose;  wing  with 
cell  Ml  present;  R|  beyond  r  equal  to  R|  between  Sc,  and  r. 

Male. — ^Length,  4.4  mm.;  wing,  4.8  mm.;  antenna  (about),  6.5  mm. 
Head:  rostrum  and  palpi  light  brown;  front,  vertex,  and  occiput 
dark  brown,  bloom  destroyed  by  mucilage;  antennal  segments  dark 
brown,  somewhat  paler  at  the  base  and  apex  of  each  segmenti  but 
not  producing  an  annulated  effect. 

Thorax:  notum  light  chestnut-brown;  pleur»  similar  but  paler, 
without  any  distinct  darker  pleural  atripe,  sternal  region  dull  yellow. 
Halteres  very  pale  yellow,  the  knob  light  brown.  Legs:  fore  and 
middle,  only,  remain;  light  yellowish-brown,  the  cox»  and  trochan- 
ters being  more  yellow;  it  is  very  probable  that  the  posterior  tarsi 
are  whitish. 

"Wings  \miformly  tinged  with  yellow;  veins  browni^-yellow. 
Venation:  Sc  long,  ending  about  opposite  to  the  fork  of  R»4.i;  cross- 
vein  r  far  removed  from  the  tip  of  R^,  so  that  Ri  beyond  thb  cross 
vein  is  equal  to  that  section  of  R^  between  Sc,  and  cross-vein  r; 


Digitized  by  VjOOQiC 


MO.  1066.   BYNOPBIB  OP  NBOTBOPWAL  LtUNOBIVM-'ALBXAVDBR,     535 

R,^.,  short  but  longer  than  M|;  basal  deflection  of  R^^,  distinct,  as 
long  as  r-^m;  basal  deflection  of  Cui  slightly  beyond  the^  fork  of  M; 
CU|  +M9  about  equal  to  Cui  beyond  M^.    (See  fig.  5.) 

Abdomen:  tergum,  dark  brown;  sternum,  lighter  colored. 

fro&itoe.— fToIoeype.— Male,  Tukeit,  British  Guiana,  July  20,  1911 
(coll.  Lutz). 

Type. — ^In  American  Museum  of  Natural  History. 

Differs  from  all  of  the  known  species  in  the  extreme  recession  of 
the  cross-vein  r. 

POLTMBRA  ORISBA,  saw  ipwrtot. 

Size,  small;  flagellar  segments  of  the  antennse  bi-nodose;  cell  M^ 
present;  dark  pleural  stripe  narrow,  distinct;  wings  gray. 

MdU. — ^Length,  3-^.5  nmi.  (about) ;  wing,  4.6;  antenna,  7.5  <about). 

Related  to  albitarsis  Williston  in  its  general  coloration  and  vena- 
tion but  very  much  smaller.  In  the  dark  narrow  pleural  stripe  it 
agrees  well  with  "Williston's  description.*  The  wings  are  slightly 
grayish,  not  brown;  basal  segments  of  the  antennse  dark  brown;  the 
legs  are  lacking  excepting  one  of  the  fore  pair.    (See  fig.  6.) 

HahUai. — Hdotype. — ^Male,  Ancon,  Canal  Zone,  Panama  (A.  H. 
Jennings  coll.). 

Type. — ^In  U.  S.  National  Museum  collection  (No.  14937). 

Genus  EPIPHRAGMA  Osten  Sacken. 

Epiphragma  Osten  Sackbn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  238;  Mono- 
graphs, vol.  4, 1869,  p.  193;  Studies,  etc.,  pt.  2,  1887,  p.  208. 

This  well-defined  genus  reaches  its  maximum  of  species  in  tropical 
America.  Several  of  the  species  that  have  until  now  been  character- 
ized as  **Limnobia"  are  imdoubtedly  Epiphragmie  and  I  treat  them  as 
such  in  this  paper. 

KBT  TO  THE  8PBCIBS  OF  BPIPHBAOMA. 

1.  Wings  with  complete  unicolorous  fasciee,  brown  or  white,  extending  across  the 

wing 2. 

Wings  with  ocellate  marks,  or  pale-maigined  spots,  or  incomplete  fasciae 3. 

2.  White  fasci»  about  three;  brown  iascise,  as  a  rule,  not  connected;  tip  of  tibi» 

dark .fasdpennu  Say '  (East.  U.  S.). 

A  single  white  fascia  across  the  middle  of  the  wing,  owing  to  the  confluence  of  the 
two  brown  fascise  on  either  side;  tip  of  tibiae  light  yellow, 

mttaru,  new  species  (Bolivia). 

3.  Ground  color  of  the  wing  dark  brown  or  rusty-brown 4. 

Ground  color  of  the  wing  pale  brown,  gray,  subhjraline  or  hyaline 6. 

4.  Thoracic  dorsum  velvety  black,  with  a  bright  yellow,  very  conspicuous,  spot, 

hMtrio  Schiner'  (Colombia). 
Thoracic  dorsum  not  velvety-black  and  yellow 5. 

>  Dipt.  St.  Vinooit,  Tram.  Ent  Soo.  Lond.,  1806,  pp.  206, 207. 

*  Osten  Saokm,  IConogr^hi,  toI.  4, 1860,  p.  IM,  nuOe  and  femalt. 

•  Ralie  iVbi«ra,  Dipt.,  1868,  p.  41;  1 
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KBT  TO  THB  8PBCIE8  OF  BPXPHRAOMA — Continued. 

6.  Antennal  togmentB  3  and  A,  yellow,  ranainder  brown  or  black;  tarsi  brown;  head 

black,  opaque,  yellowidi-gray  pollinose.  .sackeni  Williston  ^  (Leaser  Antillee). 

Antennal  segment  3,  only,  reddish  yellow,  remainder  brown  or  black;  tarsi  yellow; 

head  ochraceous  brownish-yellow ./oMcti,  new  name  (Brazil). 

6.  Wing  markings  few,  mostly  reduced  to  ocellate  or  semiocellate  markings 7. 

Wing  markings  ocellate  or  dark-centered  with  pale  margins;  wing  margin  either 

abundantly  spotted,  or  with  incomplete  bands 8. 

7.  Mesonotum  with  a  grayish  triangle  in  the  middle;  sides  yellowish-red;  legs  pale 

yellow ddioattUa  Osten  Sacken' (Colombia). 

Mesonotum  without  gray;  pleura  with  dark  brown  stripes;  femora  with  a  brown 
band pupUlata,  new  species  (S.  Brazil). 

8.  Ground-color  of  the  wings  hyaline bu9ckiy  new  species  (Greater  Antilles) 

Ground-color  of  the  wings  not  hyaline 9. 

9.  Antenna  of  male  long,  reaching  to  the  second  abdominal  segment. 

circinata  Osten  Sacken  '  (Costa  Rica). 
Antenna  of  male  short,  reaching  to  the  wing-root 10. 

10.  Legs  mostly  dark  brown;  femora  and  tibia  with  two  pale  bands;  anterior  margin 

of  wing  with  eig^t  larger  spots adspersa  Wiedemann  (Guiana;  Brazil). 

Legs  mostly  yellow;  wings  without  eight  larger  spots  on  costal  margin 11. 

11.  Legs  yellow  throughout;  four  large  sub-costal  spots,  the  largest  at  the  stigma. 

punctulatisaima  Wiedemann  ^  (Brazil). 

Legs  yellow;  femora  with  a  brown  band  before  the  tip;  wings  with  an  irregular 

picture 9olatrix  Oeten  Sacken  *  (East.  U.  S.). 

Species  not  included  in  the  above  key,  because  of  insufficient 
description: 

Epiphragma  varia  Wiedemann  (Brazil) .•    Wiedemann  says: 

It  must  not  be  confused  with  Limnobia  maculcUa  F.  {^fahridiy  n.  n.),  which  it  closely 
resembles,  but  still  in  respect  to  the  wing  pattern  is  quite  different.  Venation  as  in 
L.  maeulata.  Color  of  body,  brownish  all  over;  of  the  feet,  only  one,  without  tarsi, 
remaining;  this  is  deep  brown,  only  the  tip  of  the  tibia  yellow. 

EpiphragTTUi  nebuloaa  Bellardi  (Mexico).^ 

The  description  calls  for  a  very  large  species  (male,  length,  15  mm. ; 
wing-expanse,  33  mm.);  antennae  yellowish  throughout,  the  basal 
segments  paler;  mesonotum  with  a  subrotund  black  spot,  fading  out 
behind;  halteres  brown  with  the  knob  black;  feet  brown,  the  femora 
somewhat  reddish-brown;  feet  with  three  black,  equidistant  bands, 
the  first  in  the  middle  of  the  femur,  the  second  at  the  knee ;  wings  that 
are  pale  reddish-brown  in  the  middle  of  the  cells,  hyaline  at  the  veins. 

BPIPUKAOMA  IMITANS,  new  ipecies. 

Femora  with  the  apices  pale  yellow;  wings  with  two  complete 
double  fasciae. 

Female. — Length,  11  mm.;  wing,  10mm.;  fore  leg,  femur,  6.5  mm.; 
tibia,  8  mm.;  tarsus,  8.5  mm.;  middle  leg,  femur,  6.4  mm.;  tibia,  7.6 

1  Dipt.  St.  Vlnoent,  Trans.  Bnt.  Soo.  Lond.,  1806,  pp.  294, 295,  fig.  68. 
s  StadJef  on  TipnlidsB,  vol.  2, 1887,  p.  208,  male. 
«  Biologla  Centrali-Amerioana,  vol.  1, 1886,  pp.  9, 10,  pi.  1,  fig.  1,  male. 
«  Auss.  Zweifl.  Ins.,  vol.  1, 1828,  p.  801. 

•  Monographs,  vol.  4, 1860,  pp.  106, 106,  male  and  female. 

•  Auss.  Zweifl.  Ins.,  voL  1, 1828,  p.  573  (as  Hmnobia). 

«  Dittarologia  ICessicana,  pt.  1, 1860,  pp.  206, 207,  pi.  1,  fig.  4  (as  Tipuia). 
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mm.;  hind  leg,  femur,  7.2  mm.;  tibia,  8.5  mm.;  head:  rostrum  and 
palpi  dark  brown;  antennsB:  two  basal  segments  dark  bro^wnish- 
black,  Uiird  segment  bright  yellow,  fourth  darker,  brownish-yellow, 
remainder  dark  brown;  front,  vertex,  and  occiput  brown,  deeper, 
more  richly  colored  behind,  yellow  inmiediately  surrounding  the  eyes. 

Thorax:  pronotum  brown;  mesonotiun:  praescutum,  anterior  half 
deep  chestnut-brown,  the  extreme  cephalic  margin  darker  brown,  the 
posterior  half  with  a  tawny  yellow  bloom  and  with  foiu:  brown  spots; 
scutiun  pale  yellow  on  the  anterior  half,  rich  brown  behind,  connected 
along  the  lateral  edge  of  the  sclerite  with  the  brown  of  the  anterior 
part  of  the  prsescutimi ;  scutellum  dark  brown ;  postnotum  light  brown. 
PleuraB  pale  silvery  with  four  rich  brown  stripes,  the  most  dorsal  of 
which  begins  on  the  dorsiun  of  the  pronotum,  runs  obliquely  aroimd 
to  the  scutellum,  the  second,  or  epipleural,  begins  on  the  venter  of 
the  pronotum,  continues  caudad,  obliquely,  to  the  postnotum,  where 
it  spreads  over  the  sclerite,  the  third,  or  epistemal,  band  nms  above 
ihe  coxse;  sternum  dark  brown,  constituting  the  fourth  stripe.  Halt- 
eres  pale  yellowish-brown,  knob  rather  darker  basally.  Legs:  coxsb 
brown  medially,  paler  at  the  ends;  trochanters  yellow.  Legs  all  simi- 
lar to  one  another  in  coloration;  femora  light  brownish-yellow  with  a 
conspicuous  pale  yellow  apical  band;  tibiae  pale  yellow  throughout: 
tarsi  pale  yellow,  the  termiaal  segments  yellowish-orange. 

Wings  hyaline,  with  two  irregular  brown  bands  across  the  wing; 
the  proximal  one  more  r^^lar  on  its  outer  margin;  the  distal  band 
has  three  finger-like  projections  on  its  inner  margin  along  Rs,  M, 
and  Cu,  respectively;  the  bands  are  more  or  less  distinctly  margined 
with  darker.     (See.  fig.  35.) 

Abdomen:  Tergum  light  brown,  the  apices  of  the  segments  very 
light  yellow,  this  color  continuing  back  along  the  lateral  edge;  a 
dark  brown  median  line;  ninth  segment  yellow;  valves  of  the  ovi- 
positor reddish;  sternum  pale  brown,  very  pale  along  the  lateral 
edge. 

Habitat, — Holotype. — Female,  San  Antonio,  Bolivia  (received  from 
Staudinger  and  Bang-Haas,  (Germany). 

Type. — In  author's  collection. 

BPIPUKAOMA  FABRICn.  new  name. 

IHptda  macuXata  Fabricius,  Syst.  Antl.,  1805,  p.  30  (not  T.  mactdata  LiimseuB 
nor  T.  maculata  Meigen)  (1804). 

Limnobia  maculata  Wiedemann,  Dipt.  Exot.,  vol.  1,  1821,  p.  16;  Auss.  Zweifl. 
Ins.,  vol.  1,  1828,  p.  29.— -Hunter,  Trans.  Amer.  Ent.  Soc.,  vol.  26,  1900, 
p.  289.— Kbrtbsz,  Gatalogus  Dipteroum,  vol.  2, 1902,  p.  174. 

Male. — ^Length,  10-11.5  mm;  wing,  14  mm. 

Head:  rostrum  light  brown,  palpi  blackish-brown;  clypeal  region 
and  anterior  portion  of  the  front  to  just  behind  the  origin  of  the 
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antennfB  dark  colored;  antennie:  segment  one  dark,  blackish,  cov- 
ered with  a  thick  light-colored  pubescence,  second  segment  dark 
brown,  third  segment  conspicuously  orange-red,  remainder  dark 
brownish-black.  Front  (beUnd),  vertex  and  occiput  dull  tawny- 
yellow,  darker  behind  and  underneath  on  the  gen®;  a  conspicuous 
brown  line  on  the  head,  anteriorly  enlarged  into  a  conspicuous  spot 
running  back  toward  the  coUare.  Front  nearly  as  wide  as  the  first 
antennal  s^ment  is  long. 

Thorax:  pronotum  dark  brown;  mesonotum,  rich  reddish-broWn, 
in  front  a  narrow  dark  brown  margin  which  continues  back  toward 
the  lateral  margins  of  the  sclerite;  medially  a  narrow  brown  line 
runs  back  for  a  short  distance,  but  fades  out  at  about  one-third  the 
length  of  the  sclerite;  scutum  brown,  darker  caudally.  On  the  lat- 
eral margms  oi  these  two  sclerites  (scutum  and  pr»scutum)  is  a  large 
buff  spot,  hemmed  in  above  by  a  fuscous  line  running  cephalad  from 
the  suture  for  one-third  the  length  of  the  praescutum  and  then  bent 
strongly  laterad  and  recurved,  to  form  a  deep  chocolate-brown  spot 
occupying  the  lateral  margins  of  both  sclerites.  Scutellum  and 
postnotum  dusky  brownish-black,  paler  at  the  sutures;  metanotum 
brownish-black.  Pleur»  and  sterna  very  daric  brown,  almost  uni- 
form except  a  darker  black  band  which  begins  on  the  prostemum 
and  continues  back  across  the  epipleurse.  Halteres  yellowish,  a  lit- 
tle darker  toward  the  knob.  Legs:  coxae  and  trochanters  brown, 
sli^tly  paler  toward  the  tips  (rest  of  legs  gone,  but  probably  with 
more  or  less  dark  color). 

Wings  light  yellow  with  about  eight  brown  spots  along  the  ante- 
rior mai^in  of  the  wing,  of  which  the  second  is  located  on  the  cross- 
vein  h;  fourth  and  sixth  laiger,  at  base  of  Rs  and  tip  of  Sc;  irr^fular 
li^t  brown  bands  lead  from  these  spots  across  the  wing,  each  spot 
and  band  being  separated  from  the  ground-color  of  the  wing  by  a 
subhyaline  margin.  First  anal  cell  with  three  subequal  brown  marks 
at  its  tip,  second  anal  cell  with  about  five  at  its  tip.  (Venation  as 
in  fig.  33.) 

Abdomen:  tergum  dark  brown,  apices  of  segments  more  or  less 
paler;  sterna  paler,  more  yellowish-brown,  especially  on  the  caudal 
mai^ins  of  the  segments;  hypopygium  light  yellowish-brown  be- 
UMth. 

A  second  specimen  has  the  rostrum  reddish-brown;  the  third 
antennal  segment  still  more  conspicuous,  orange;  the  lateral  marks 
on  the  mesothoracic  praescutum  and  scutum  much  paler  brown; 
pleuraa  paler  brown. 

Two  specimens  (males)  from  Chapada,  Matto  Grosso,  Brazil 
(CoU.  H.  H,  Smith). 

In  American  Museimi  of  Natural  History. 
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XPIPHXAOBCA  PDPILLATA,  m&w  ipoctot. 

Pale  yellow;  a  narrow  brown  median  line  on  head;  thoracic  pleursB 
with  broad  brown  bands;  fore  femora  with  a  pale  brown  subapical 
band;  wings  subhyaline  with  about  nine  darker  spots  along  the  costal 
margin  and  a  few  pale  brown  spots  over  the  rest  of  the  wing;  an 
ocellate  mark  at  the  origin  of  the  sector. 

Male. — ^Lengthy  7  mm.;  wing,  9-9.6  mm.;  fore  leg,  femora,  6  mm.; 
tibia,  7.25  mm.;  head:  rostrum  and  palpi  brown;  antennse  yellow; 
first  segment  elongate-cylindrical,  second  rounded-oval,  remainder 
lacking;  front,  vertex  and  occiput  light  yellow,  somewhat  darker 
posteriorly  with  a  rather  narrow  dark  brown  median  line  beginning  at 
the  narrowest  portion  of  the  front,  continued  caudad;  front  narrow, 
about  three-fourths  of  the  first  antennal  segment 

Thorax:  pronotum,  yellow,  brownish  medially,  with  three  dark 
brown  rounded  spots,  the  median  one  in  front  on  the  scutum^  the 
lateral  ones  larger  on  sides  of  the  scutellum.  Mesonotum :  proscutum, 
pale  brownish-yellow,  the  lateral  and  cephalic  margins  of  the  sderite 
broadly  brown,  continuing  back  to  the  wing-bases,  a  similarly  colored, 
very  narrow  median  line  begins  at  the  cephalic  margin  of  the  prse- 
scutum,  continues  backward  with  more  or  less  distinctness  to  the 
suture;  scutum  yellowish,  brownish  medially,  this  color  broadened 
out  on  the  caudal  margin';  scutellum  pale  yellow;  post-notum,  brown- 
ish-yellow, Metanotum  darker,  brown.  Pleurs:  a  narrow  oblique 
brown  band  running  from  the  coUare  caudad  to  the  wing  bases, 
inclosing  the  mesothoradc  stigma,  bounded  on  either  side  by  a  very 
narrow. pale  line;  remainder  of  pleune  and  sterna  dark  brown.  Hal- 
teres  light  yellow,  the  apical  half  of  the  stem  and  base  of  the  knob 
slightly  infuscated.  Legs:  coxe  yellow,  brown  basally;  fore  leg,  only, 
remains;  femur  light  yellow  with  a  pale  brown  subapical  band;  tibia 
light  yellow  throughout;  tarsi  lacking.  • 

Wings  (see  fig.  37)  subhyaline,  nine  brown  spots  along  the  anterior 
margin,  the  second  being  at  the  humeral  cross-vein,  fourth  over  the 
origin  of  R^,  fifth,  at  the  supernumerary  cross-vein,  sixth,  at  the 
tip  of  Sci,  seventh,  at  tip  of  R|,  eighth  and  ninth,  at  tips  of  R,  and 
R,,  respectively.  A  distinct  eye-like  spot,  its  pupil  at  the  angulation 
of  Rs,  pale  brown.  Three  dark  brown  spots  in  cell  Sc,  under  the 
third  to  fifth  costal  spots  described  above.  Other  pale  brown  marks 
on  the  wing  disk,  as  follows:  semicircular  extending  from  the  third 
costal  spot  backward  across  the  base  of  cells  R  and  M;  a  row  of  seven 
in  cell  second  anal;  one  at  tip  df  vein  second  anal;  two  at  the  end 
of  cell  first  anal;  four  in  the  distal  half  of  cell  Cu;  one  at  end  of  cell 
M,  in  cell  Cu  and  in  cell  M,;  two  in  cell  M^,  two  or  three  in  cell  R|; 
a  large  one  about  the  stigma,  extending  down  into  cells  first  R^,  R,, 
and  base  of  R,;  a  semicircular  one  in  cells  first  R^  and  end  of  R| 
crossing  the  end  of  the  sector;  this  last,  with  the  stigmal  spot,  forms 
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an  incomplete  ocellus  in  this  region  of  the  wing.  Venation  (see 
fig.  37). 

Abdomen:  terga  dark  brown  on  segments  1  to  4;  segments  5  to  8 
paler  brown;  sterna,  first  dark  brown,  remainder  paler  brown;  hypo-* 
pygium  pale  yellow. 

The  paratype  differs  as  follows: 

Similar  to  the  type,  but  shows  the  pleural  markings  better.  The 
brown  stripe  inclosing  the  anterior  stigma  is  here  pale  in  front  but 
darker  near  the  wing-bases,  and  surrounded  by  the  pale  lines  described 
above.  Below  this  is  a  broad  dark  brown  stripe,  b^^inning  on  the 
ventral  side  of  the  pronotum,  separating  at  the  fore  cox£b  and  con- 
tinuing back  across  the  epipleur«B  as  a  broad,  deep  chocolate-brown 
band  which  becomes  more  indistinct  in  the  vicinity  of  the  meta- 
pleursB.  Ventrad  of  this  band  on  the  lateral  margins  of  the  meso- 
steme  is  a  pale  silvery  bloom,  with  a  dark  brown  spot  above  almost 
continuous  with  the  epipleural  band  and  below  changing  to  the  duslrjr 
brown  of  the  venter. 

Wings  about  as  in  the  holotype,  but  three  spots  in  the  end  of  cell 
first  anal  and  a  few  of  the  other  spots  encroaching  into  various  cells 
of  the  wing,  but  the  size  of  these  spots  seems  to  be  only  relative  and 
the  number  is  generally  probably  as  given  in  the  type  description. 

Hahitat. — Holotype, — ^Male,  Chapada,  Matto  Grosso,  Brazil  (H.  H. 
Smith,  coll.).    Paratype. — ^Male,  same  locality  and  coUector. 

Type. — ^In  American  Museum  of  Natural  History. 

BPIPHRAOMA  BUSCKI,  aaw  ipoctot. 

Related  to  E.  solatrix  and  E.  sackeni;  differs  from  both  species  in 
its  different  wing-picture;  from  solatrix  in  leg-coloration,  etc. 

Male, — Length,  8  mm.;  wing,  8.2  mm.;  head:  rostrum  yellow; 
palpi  dark  brown;  antennsB  with  the  two  basal  segments  dark 
brownish-bla^;  remainder  broken;  vertex  and  occiput  brownish- 
gray,  clearer  gray  nearest  the  eyes;  a  brown  mark  connecting  the 
eyes  back  of  the  front;  front  gray;  cervical  sclerites  andgense  blackish. 

Thorax:  pronotum  dark  brown,  the  scutellum  lighter;  mesonotum: 
pr»scutum  anteriorly  light  brown  with  five  narrow  brown  lines  run- 
ning from  the  cephalic  margin  backward,  the  median  one  is  broadest 
in  front  and  continues  farthest  caudad;  caudal  margin  of  the  scle- 
rite  with  a  thick  whitish-yellow  bloom,  in  front  of  which  is  a  dark 
brown  band  extending  from  the  ends  of  the  transverse  suture  across 
the  sclerite;  the  space  between  the  lateral  stripes  is  filled  with  brown, 
giving  the  appearance  of  but  three  longitudinal  stripes  of  which  the 
lateral  ones  are  broad;  scutum  light  yellow  with  an  indistinct  brown 
transverse  band;  scutellum  brown  caudally;  postnotum  light  ochra- 
ceous-yellow  with  a  brown  base  and  tip;  metanotum  light  yellow. 
Pleur»  light  silky  yellow,  with  an  interrupted  dark  brown  band 
extending  from  near  the  caudal  margin  of  the  pronotum  back  acroBB 
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the  epipleur»  to  the  base  of  the  abdomen.  Halteres  long,  slender, 
stem  yellow,  knob  brown  with  the  extreme  margin  paler.  Legs: 
coxee  and  trochanters  dull  yellow;  middle  coxa  with  a  broad  triangu- 
lar black  mark  on  its  caudal  aspect;  posterior  coxsb  dark  brownish. 
Hind  leg  only  remains;  femora  brown  except  the  base,  a  post-medial 
and  a  sub-apical  band,  yellow;  tibise  dark  brown;  tarsi  light  yellow- 
ish-brown. 

Wings  clear  hyaline  with  an  irregular  brown  picture;  the  brown 
markings  not  edged  with  lighter  as  in  aackenif  and  no  tawny  as  in 
solatrix.    Venation  (see  fig.  36) . 

Abdomen:  first  segment  light  yellow;  tergites  dark  brown,  the 
basal  half  clearer,  darker  brown,  the  apical  half  more  indistinct; 
hypopygium  dull  yellow;  stemites  light  yellow. 

Habitat. — Hohtype. — Male,  San  Francisco  Mountains,  Santo 
Domingo,  West  Indies,  Sept.,  1906  (Aug.  Busck,  cjolL). 

Type. — ^In  U.  S.  National  Museum  collection  (No.  14938). 

BPIPHRAOBCA  ADSPBRSA  Wiademaim. 

Limnohia  adspersa  Wiedemann,  Auss.  Zweifl.  Inskt.,  vol.  1,  1828,  p.  560 — Hun- 
ter, Trans.  Amer.  Ent.  Soc,  vol.  26,  1900,  p.  288.--Kebte8Z,  Cat.  Dipt., 
vol.  2,  1902,  p.  169. 

Length,  male,  8.25  mm.;  wing,  10.2  mm. 

Head:  rostrum  and  palpi  brown;  antennae:  first  segment  dark 
brown  with  a  gray  bloom,  second  dark,  brownish-black,  third  light 
yellow,  fourth  pale  brownish-yellow,  remainder  dark  brownish- 
black.  Front  rather  broad,  tawny  yellow,  a  median  brown  line  only 
on  the  occiput  and  caudal  end  of  the  vertex. 

Thorax:  pronotum,  yellow  with  an  indistinct  darker  median  line, 
enlarged  behind;  mesonotmn  yellow  anteriorly,  the  sclerite  is  nar- 
rowly brownish,  with  a  very  narrow  brown  line  running  backward 
toward  the  suture;  on  the  sides  of  the  praescutum  the  brown  is 
broader  and  clearer  except  anteriorly,  where  it  is  paler;  scutum  with 
a  depressed  area  at  the  point  of  the  suture;  scutum,  scutellum,  post- 
notum  and  meta-notum  dull  yellowish-brown.  Pleura  pale  brown 
with  the  usual  dusky  epipleural  stripe  leading  from  the  presternum 
backward,  and  the  dusky  color  on  the  venter.  Halteres  long,  pale 
brown,  knob  not  conspicuously  brighter.  Legs:  middle  pair;  coxae 
pale,  whitish;  trochanters  brown;  femora  dark  brown,  a  narrow  yellow 
band  beyond  the  middle  and  a  broader  one  at  the  tip;  tibia,  base 
broadly  yellow,  middle  tip  of  tibia  yellow;  tarsi  conspicuously  light 
yellow,  the  last  segment  more  brown.  Hind  legs:  cox»  pale;  tro- 
chanters brown;  femora  dark,  the  band  beyond  the  middle  broader 
than  in  the  middle  pair,  tip  of  femora  and  base  of  tibia  with  subequal 
bands  of  pale  yellow;  tibia  almost  all  light  yellow  with  a  broad  brown 
subapical  band;  tarsi,  basal  two-thirds  of  the  metatarsus  pale  yellow, 
rest  of  the  tarsi  dark  brown. 
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Wings:  hyaline  or  nearly  so;  anterior  margin  with  about  eigbt 
large  brown  spots  along  the  margin,  the  fifth  being  at  the  tip  of  Sc; 
between  the  large  spots  are  scattered  smaller  dota.  The  whole  disk 
of  the  wing  is  corered  with  pale  greyish-brown  spots  distributed  as 
in  the  figure.    Venation  as  in  fig.  34. 

Abdomen:  tergum  brown;  sterna  brown;  apices  of  segments  paler; 
hypopygium  dark  brown. 

One  male  from  '^Forest,  British  Guiana;  Aug.  5,  1911  (Crampton 
coll.).    Specimen  in  the  American  Museum  of  Natural  History. 

Genus  CTEDONIA  Philippi. 

CUdonia  PHnim,  Verh.  Zo51-bot.  Gee.  Wien,  vol.  15,  1865,  p.  002.-0871* 
Sackbn,  Monographs,  vol.  4, 1869,  p.  334;  Studies  on  Tipulidse,  pt.  2, 1887, 
p.  213. 

The  following  description  is  translated  from  Fhilippi's  original 
characterization  of  the  genus  ^  by  Osten  Sacken.  I  have  adopted 
this  translation '  almost  as  it  stands : 

Head  small,  globose,  attenuated  behind,  produced  anteriorly  into  a  stout  hori- 
zontal xostnun.  Eyes  globose,  rather  remote.  No  ocelli.  The  antennsB  in  len(,'th 
are  equal  to  about  three-quartm  of  the  head  and  the  thorax  taken  together;  from  15 
to  24  segmented;  first  segment  cylindrical,  stout;  the  second  equal  to  one-third  of 
the  first,  subglobular;  the  following  eight  (to  12),  cylindrical,  subequal,  emitting  a 
filament  and  thus  forming  a  comb;  the  projection  of  the  third  segment  is  on  the 
external  side  and  short;  the  fourth  segment  has  one  on  the  inside  and  another  on 
the  outside;  the  segments  5,  6,  7,  8,  9, 10  and  beyond,  have  on  the  inside  a  long  pro- 
jection; segment  11  has  a  short  one  on  the  inside;  the  nine  following  segments  are 
cylindrical  and  difficult  to  distinguish.  Palpi  4-segmented,  segments  cylindrical, 
the  fourth  stout,  rather  short,  although  a  little  longer  than  the  third.  The  tibise  have 
two  spurs  at  the  tip. 

The  genus  was  not  represented  in  any  of  the  material  that  I  received 
for  examination. 

KEY  TO  THE  SPECIES  OP  CTEDONIA. 

1.  Antennae  with  only  15  segments;  wings  hyaline  with  two  black  q>ots,  the  laige 

one  extending  from  cell  first  Mj  to  the  stigma.  .5ipuncttt2ata'  Philippi  (Chile). 
Anteniue  with  22  or  more  segments 2. 

2.  Wings  almost  unicolorous 3. 

Wings  with  brown  clouds,  on  a  limpid  ground pieHpennU^  Philippi  (Odk). 

3.  Body  gray;  head  blackish;  wings  yellowidi  with  a  pale  brown  stigmal  ^>ot;  feet 

yellowidi,  the  tip  of  the  fore  femur  with  a  brown  band;  antennae  with  22  seg- 
ments  .flavipennit*  Philippi  (Chile). 

Body  yellow  except  the  head,  antennae,  palpi,  sternum  of  thorax  including  the 
coxie;  tip  of  abdomen;  tibiae  and  tarsi,  which  are  black;  wings  somewhat 
yellowish-brown;  femora  luteus;  anteniue  with  24  segments. 

bieolor^  Philippi  (Chile). 

1  VMlL  ZoOl-Bot.  Oes.  Wl«n,  rol.  15, 1865,  p.  «B. 

•  MODOgrmphs,  voL  4,  p.  St4. 

» Verii.  Zodl-Bot.  0«s.  WtaD,  1865,  p.  608,  mate  and  female  (r). 
<  Idem,  p.  608,  female. 

•  Idem,  pp.  602, 608,  female. 

•  Idem,  p.  608,  mala. 
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I  have  not  included  C.fvsca  Jaenn.,  as  it  is  probably  synonymous 
laiAijUmpenma,  above. 

Genus  LIMNOPHILA  Macquart. 

LmnoTphUa  Macquart,  Hist.  Nat.  Dipt.,  Suite  ^  Buffon,  vol.  1,  1834,  p.  95.— 

OsTBN  Sackbn,  Monographs,  vol.  4, 1869,  pp.  196-202. 
Phylidorea  Bioor,  Ann.  Soc.  Ent.  France,  1854,  p.  456. 
Limrumya  Rondani,  Piodromus  Dipt.  Italics,  vol.  4, 1861,  p.  11. 
PHaria  SmrsNis,  Sitzgsber.  Naturf.  Qes.  Dorpat,  vol.  8, 1888,  p.  398. 

The  anbfenera  of  the  genut  UHNOPHILA  SCaoqiiaxt. 

Idioptera  Macquabt,  Hist.  Nat.  Dipt.,  Suite  k  Buffon,  vol.  1, 1834,  p.  94. 
LimnopkUa  Macquabt,  Hist.  Nat.  Dipt.,  Suite  k  Buffon,  vol.  1, 1834,  p.  95. 
LanmruuHx  Osten  Sacken,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  233. 
PrionolahU  Obten  Sackbn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  239. 
Duranophragma  Ostbn  Sacken,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  240. 
DaebglohhiM  Osten  Sacken,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  240. 
EpheHa  Schiner,  Wien.  Ent.  Monatschr.,  vol.  7, 1863,  p.  222. 
PoecUostola  ScHmsR,  Wien.  Ent.  Monatschr.,  vol.  7, 1863,  p.  222. 
Rkienoptila  Nowickt,  Verh.  Zo6l-bot.  Ges.  Wien,  vol.  17, 1867,  p.  337. 
EuUmia  v.  d.  Wulp,  Tijdschr.  voor  Entomol,  vol.  17, 1874,  p.  147. 

I  have  refrained  from  giving  a  key  to  the  included  forms  because 
the  numerous  species  described  by  Blanchard  and  Philippi  are  almost 
certainly  a  mixture  of  several  genera,  and  until  more  of  these  species 
are  rediscovered  it  would  be' foolhardy  to  attempt  a  key  in  this  group. 

I  am  including  in  LtmnophUa  the  species  described  as  Pdymoria 
Philippi.  The  only  species  I  have  ever  seen,  P.  hdea,  is  represented 
by  a  single  legless  specimen,  and  I  am  unable  to  decide  as  to  whether 
or  not  this  insect  has  spurred  tibise. 

UMHOPmLA  BPIPHRAOMOmBS,  MW  inriw. 

Light  brown  and  yellow;  halteres  extremely  long;  wings  hyaline, 
with  a  brown  picture.  Venation:  Petiole  of  cell  Mj  very  short;  basal 
deflection  of  Cui  far  before  the  fork  of  M. 

FemoJ^.— Length,  12.4  mm.;  wing,  10.6  mm.;  abdomen,  10  mm.; 
halteres,  2.3  mm.  Legs:  fore,  femora,  7.1  mm. ;  tibia  and  tarsus  gone; 
middle,  femora,  7.1  mm.;  tibia  and  tarsus  gone;  hind,  femora,  8.2 
mm.;  tibia,  10  mm.;  tarsus,  8.7  mm. 

AlcohoUc  specimen — ^Head:  rostrum  and  palpi  brownish-yellow; 
antennae,  first  segment  elongated,  cylindrical,  brown,  second  oval, 
yellow;  flagellum  broken.  Eyes  ovaJ,  large;  front  and  vertex  very 
narrow  between  the  eyes,  yellowish-brown. 

Thorax:  brown;  stripes  on  the  mesothoracic  prsscutum  ill-defined; 
the  post-notum  rather  more  yellow.  Pleura  light  yellow,  a  brown 
linear  mark  above  the  base  of  the  halteres  and  a  small  brown  spot 
above  the  base  of  each  coxa.  Halteres  extremely  long,  much  longer 
than  the  thorax,  stem  yellow,  the  knob  brown,  clothed  with  fine 
papillae.    Legs:  coxae  ydlow,  apically  with  a  narrow  ring  of  brown; 
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femora  yellow,  gradually  darker,  more  brownish,  toward  the  tip  of 
the  segment;  remainder  of  the  legs  light  yellow. 

Wings  hyaline;  cells  C,  Sc,  Sc^,  first  Ej,  second  R,,  R,  and  the  ante- 
rior border  of  R  light  brown;  a  light  yeUow  spot  near  the  distal  end  of 
cells  C  and  Sc;  a  dear  yellow  spot  on  the  basal  third  of  cell  Sc^,  at  end 
of  cells  second  Rj  and  R,;  a  dark  brown  suffusion  at  the  end  of  veins 
Sc  and  Sc,,  R,,  R,  and  a  very  large  one  at  the  end  of  R^.  Remainder 
of  the  wing  with  light  brown  markings  as  follows:  along  the  cord, 
in  cell  R,,  excepting  three  hyaline  spots  at  the  base,  at  the  first 
quarter,  and  a  rectangular  spot  at  the  middle,  cell  R^,  apex  and 
middle  brown;  a  brown  cloud  along  the  cross-vein  m  and  second 
deflection  of  M,,  a  continuation  of  the  medial  band  in  cell  R^;  brown 
marks  in  base  and  apex  of  cell  M^,  apex  of  cell  second  M,;  apex  and 
middle  of  M,;  a  large  doud  at  the  end  of  Cu,  and  first  A;  aroimd  the 
basal  deflection  of  Cu^,  at  the  fork  of  R^,  and  two  eye-like  spots  in 
the  middle  of  cell  Cu  and  above  the  end  of  second  anal.  Venation: 
Sc  rather  long,  extending  to  opposite  the  fork  of  R^^.,;  Sc,  at  the  tip 
of  Sci;  r  far  removed  from  the  tip  of  R^;  R,+,  short,  rather  longer  than 
the  basal  deflection  of  Cu^;  basal  deflection  of  B.^^^  arcuated,  nearer 
the  base  of  the  wing  than  the  rest  of  the  cord;  Mj+,  beyond  m.  (i.  e., 
petiole  of  cell  Mj)  very  short,  shorter  than  the  crosa-vein  r;  basal 
deflection  of  Cuj  far  anterior  to  the  fork  of  M,  the  distance  that  M 
is  fused  with  Cuj  greater  than  the  deflection  of  Cui  alone.  (See  fig. 
40.) 

Abdomen:  tergum  brown,  bases  and  apices  of  segments  yellow; 
a  narrow,  transverse,  yellow  band  near  the  middle  of  each  segment 
interrupted  medially,  forming  two  rectangular  spots;  on  segments 
5-8  the  yellow  bases  to  the  segments  are  not  evident,  but  are  re- 
placed by  small,  square  or  rounded  dots  at  the  latero-cephalic  margin 
of  the  sderites;  ovipositor  with  short  yellowish  valves;  stemimi,  yel- 
low, with  a  broad,  brown  subbasal  blotch  on  each  sderite,  triangular 
on  its  anterior  margin. 

Eabiiai. — Holotype. — Female,  Igarape  AssiS,  Par&,  Brazil;  January 
30,  1912  (Parish,  coll.). 

Type. — In  Cornell  University  collection. 

UMlf  OPmLA  K ACRXA,  new  ipoctot. 

Color,  silvery  gray,  antenn»  white,  excepting  segments  1, 2,  and  16, 
which  are  dark. 

FertiaU. — Length,  8.2  mm.;  wing,  8.4  mm.  Head:  rostrum  and 
palpi  dark  brown;  antennse:  first  segment  short,  cylindrical,  second 
of  the  same  diameter,  short,  flagellar  segments  elongate,  gradually 
shorter  to  the  end,  with  a  few  long  hairs  on  the  basal  half  of  each 
segment,  each  segment  being  covered  with  a  dense  pubescence,  two 
scapal   segments   dark   brown,  third    segment    brownish  at  base^ 
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whitish-yellow  apicallj;  remaining  segments,  except  the  last,  white, 
ultimate  segment  black.  Front  rather  broad ;  head  triangular  behind; 
eyes  conical,  with  coarse  ommatidia;  front,  vertex,  and  occiput  light 
silvery  gray. 

Thorax:  pronotum  white;  mesonotum:  prsscutum  pearl  gray, 
whitish  along  the  lateral  margin;  no  evidence  of  a  pseudo  sutui^ 
pit  or  fovea;  scutimi  gray,  yellower  caudad;  post-notum  dull  gray. 
PleursB  light  brownish-yellow,  the  sternum  dear  light  yellow.  Hal- 
teres  long,  slender,  light  brown.  Legs  long,  slender;  coxfe  light  yel- 
low; remainder  of  the  legs  light  brownish-yellow,  the  apical  segments 
darker. 

Wings  pearly  white;  stigma  pale  brown;  veins  light  brownish- 
yellow.  Venation:  Sc  long,  Sc^  ending  about  opposite  to  the  fork 
of  the  sector;  Sc,  near  its  tip;  R^  long,  rather  dose  to  R,.  R|  short, 
gently  arcuated;  R,^.,  gently  arcuated,  short,  equal  to  R,;  R, 
short,  oblique;  R,  long,  feebly  sinuated.  M^^.,  fused  to  the  wing 
margin;  cross-vein  m  obliterated;  fusion  of  Cuj  with  M,  about  equal 
to  M,  before  the  basal  deflection  of  Cui,  both  shorter  than  the  deflec* 
tion;  second  anal  long,  gently  sinuated.,    (See  fig.  19.) 

Abdomen  brown,  the  ovipositor  yellow. 

Habitat — Holotype. — Female,  Cinchona,  Jamaica,  West  Indies,  Feb. 
24,1911. 

Type. — In  American  Museum  of  Natural  History. 

The  open  cell  first  M,  may  be  an  abnormality  of  the  specimen;  if 
not,  the  insect  may  be  the  representative  of  a  new  subgenus. 

UMlf OPmLA  UnrrOIDBS,  saw  iptclM. 

Male. — ^Length,  5.2-5.4  mm;  wing,  6.9-7  mm.  Head:  Rostrum 
and  palpi  brown;  antennse:  basal  segment  elongate-cylindrical, 
second  globular,  cyathiform,  dull  yellow;  flagellar  segments  rather 
regularly  oval,  dodied  with  a  fine  pubescence,  dark  brownish-black. 
Front  and  anterior  portion  of  the  vertex  gray;  caudal  portion  of  the 
vertex,  and  the  occiput,  gradually  darker  brown. 

Thorax :  pronotum  distinct,  brown  with  a  grey  bloom.  Mesonotum 
brown  with  a  yellowish-grey  bloom;  pseudosutural  pit  on  the  proscu- 
tum,  small,  semilimate,  black.  Ple\u:8B  light  gray.  Halteres  long, 
light  .brown.  Legs:  cox8b  and  trochanters  Uight  ydow;  femora 
yellowish-brown;  tibiae  and  tarsi  light  brown. 

Wings  subhyaline,  with  brownish-yellow  veins.     (See  fig.  21.) 

Abdomen:  tergites  brown;  stemites  dull  yellow. 

Female. — ^The  female  is  larger  and  has  the  wings  strongly  tinged 
with  yellow  Qength,  8.8  mm.;  wing.  8.8  mm.).  This  specimen  lacks 
a  cell  first  M,  in  both  wings. 

Paratype  No.  1  is  like  the  type,  but  the  mesothoracic  prsescutimi 
shows  f  oiu:  indistinct  brown  stripes,  two  long,  narrow  ones  on  ^itbe^ 
0Q077'— Piroc,l!J.M.V9L44— ;3 85 
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aide  of  the  median  line,  and  a  broadm*  one  extending  from  behind 
the  pseudosuture  back  to  the  transveiBe  suture.  The  venation 
seems  to  be  almost  as  variable  as  in  the  nOTthem  L.  tenia  Osten 
Sacken. 

Habitat, — HcHotype. — ^Male,  Totonicipan,  Guatemala,  Central  Ameri- 
can, 1902  (Q.  Eisen).  Allotype, — Female  with  the  type.  Paratypee. — 
Three  males  with  the  type. 

Type. — In  U.  S.  National  Museum  collection  (No.  14939). 

UMHOPmLA  CnfBRACXA  PhfflpfL 

LimnopkUa  dneracea  PBnjppi,  Verli.  ZooL  Bot.  Ges.  Wien.,  vol.  15,  1865,  p. 
eil.^HuNTER,  Trans.  Amer.  Ent.  Soc.,  vol.  26, 1900,  p.  292.— Kkktbss,  Oat. 
Dipt.,  vol.  2,  1902,  p.  228. 

MUe. — ^Length,  6.5  mm.;  wing,  7.6  mm. 

Head:  rostrum  black;  antennsB  short,  the  segments  rounded  or 
subglobular,  black;  front,  vertex  and  occiput  brown  with  a  li^t 
gray  bloom;  numerous  long,  scattered  hairs  behind  the  eyes. 

Thorax:  pronotum:  scutum  gray,  strongly  suffused  with  brown  in 
the  middle;  scutellum  gray,  more  brownish  on  the  lateral  margins; 
mesonotum:  praescutum  pale  brown  with  a  light  gray  bloom,  a  more 
or  less  distinct  brown  stripe  along  the  middle,  extending  from  the 
transverse  suture  almost  to  the  cephalic  margin  of  the  sclerite; 
pseudo-suture  black,  comma-shaped;  tuberculate  pits  not  visible; 
scutum,  scutellum  and  post-notum  black,  dusted  with  light  grey; 
pleiu-SB  dark,  dusted  uniformly  with  light  gray.  Halteres  pale 
throughout.  Legs:  coxsb  gray;  trochanters  yellowish-brown;  femora 
brown,  more  yellowish  basally;  tibiae  and  tarsi  brown. 

Wings  whitish,  subhyaline;  veins  brown;  a  very  pale,  ill-defined, 
brown  stigma.  Venation:  Sc.  long,  extending  almost  to  the  fork  of 
Rs.;  cross  vein  r-'m  very  strongly  arcuated,  U-shaped;  cell  first  M, 
long  and  narrow;  deflection  of  M,  longer  than  the  cross  vein  m;  basal 
deflection  of  Cuj  in  under  cell  first  M,. 

Abdomen:  tergum  brown;  lateral  margins  of  the  sclerites  paler, 
yellowish;  hypopygium  reddish  brown. 

"Chile,"  E.G.  Reed,  coU. 

Specimen  in  U.  S.  National  Museum  collection. 

llie  species  belongs  to  the  lenta  group  of  the  genus,  in  which  cell 
M|  is  entirely  lacking. 

LIBfNOPmLA  OUTTULATISSIMA,  m&w  ipoctot. 

Li^t  brown,  the  thorax  with  darker  spots;  legs  yellow;  wings 
subhyaline,  with  abundant  brown  dots. 

Male. — ^Length,  8.2  mm.;  wing,  10  mm.;  hind  leg,  femur,  7.6  mm.: 
tibia,  8.4  mm. ;  tarsus,  6.6  mm. 

Head:  rostrum  and  palpi  dark  brownish-black;  antenna,  basal 
segment  black,  remainder  broken.    Front  and  vertex  gray  with  a 
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triangular  black  marie  between  the  eyes  and  a  brown  margin  on  the 
inside  of  the  eye;  vertex  thickly  dotted  with  brown;  occiput  gray. 

Thorax:  pronotumgray;  mesonotum:  prsoscutum,  pale  brown  with 
a  grayish  bloom  in  front,  with  indistinct  darker  brown  spots  on  the 
caudal  half  of  the  sderite;  scutum,  light  brownish-yellow^  with  a  large 
rounded  dark  brown  spot  on  either  side  of  the  median  line  and  a 
smaller  lateral  spot  which  is  continued  cephalad  upon  the  caudal 
portion  of  the  prsescutum;  scutellum  gray,  suffused  with  brown 
anteriorly,  a  blackish  edging  along  the  caudal  maigin;  post-notum 
grey.  Pleur»  brown^  with  a  decided  gray  bloom.  Halteres  light 
yellow.  Legs:  anterior:  coxie  and  trochanters  light  yeUow,  re- 
mainder broken;  middle  and  hind:  coxie  and  trochanters  brownish- 
yellow;  femora  yeUowish-brown;  tibia  and  taisi  similar,  the  three 
apical  tarsal  segments  brown. 

Wings:  subhyaline,  veins  yellow,  especially  in  the  cephalic  portion 
of  the  wing;  all  the  cells  with  numerous  fine  dots  of  light  brown,  these 
dots  assuming  a  reticulated  appearance  in  the  caudal  cells,  con- 
fluent, forming  large  brown  blotches  about  the  base  of  Rs,  along 
the  cord  and  running  cephalad  over  the  fork  of  R^,,  and  the 
apical  portions  of  ceUs  second  R^,  R,,  and  R,.  Venation  (see  fig.  38, 
from  which  the  wing  pattern  has  been  omitted):  Sc  rather  short, 
ending  just  beyond  the  fork  of  R,^.,;  Sc,  at  the  tip  of  Scj,  slightly 
longer  than  Scj;  Sci  remote  from  the  tip  of  R^.  Rs  long,  arcuated 
at  its  origin;  R,^.,  short;  R,  strongly  arcuated  at  its  origin;  r  far 
back  from  the  tip  of  R|;  Mi^.,  beyond  m  longer  than  either  M|  or 
M,,  which  are  subequal.  Basal  deflection  of  Cui  in  under  the  middle 
of  cell  first  M,. 

Abdomen:  tergum  brown,  the  lateral  margins  of  the  sclerites 
yellow;  hypopygium  reddish-yellow;  sternum  yellow,  the  sixth  and 
seventh  segments  more  brownish. 

ndbitai. — Hciotype. — ^Male,  Totonicipan,  Gtiatemala,  Central  Amer- 
ica (Eisen,  coll.). 

Type. — In  U.  S.  National  Museum  collection  (No.  14940). 

r  LncnopmLA  lutxa  Pkoippi. 

Pofymoria  lutea  TBUim,  Veiii.  ZoOl-bot.  Gee.  Wien,  vol.  15,  1865,  p.  609.~ 
HvNTBR,  Trans.  Amer.  Ent.  8oc.,  vol.  26,  1900,  p.  290.— Kbrtbsz,  Gat. 
Dipt.,  vol.  2, 1902,  p.  198. 

Male. — ^Length,  10.7  mm;  wing,  12-12.2  mm. 

Head:  rostrum  and  palpi  dark  brown;  antennsB  brown,  the  flagel- 
lar segments  rather  brighter;  front,  vertex  and  occiput  dark  brown. 

Thorax:  prsescutum  reddish-yellow  with  indistinct  reddish  stripes 
on  either  side  of  the  middle  line;  scutum  deep  brownish-red;  scu- 
tellum reddish-yellow;  postnotum  brown;  pleuras  brown,  the  pro- 
pleurae  lighter,  yellowi^.    Halteres,  stem  and  knob  lig^t  yellow. 
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Legs:  coxn  and  trochanters  yellow,  the  former  obscured;  remainder 
of  legs  gone. 

Wings  strongly  tinged  with  yellow;  costal  cell  light  yeUowish- 
brown;  extreme  base  of  cell  second  R|  and  tip  of  cell  first  R^  brown; 
a  rounded  white  mark  in  cell  first  R^  just  above  the  foi^  of  B^^] 
most  of  cell  second  R^  white;  tips  of  cdla  R,  and  R,  veiy  pale,  sub- 
hyaline;  veins  yeUow,  C,  Sc  and  R  more  brownish.  Venation:  Rs 
veiy  long,  almost  straight  at  its  origin  and  about  in  a  line  with  R^^ 
and  Rj;  R,+j  very  short,  shorter  than  the  cross  vein  r-m;  R,  strongfy 
arcuated  at  its  origin;  M^^.,  beyond  cross  vein  m  shorter  than  either 
Ml  or  M,  alone;  basal  deflection  of  Cui  beyond  the  middle  of  cell 
fiiBt  M,;  second  anal  elongate  sinuated. 

Abdomen:  tergum  light  yellow,  especially  along  the  lateral  mar- 
gins of  the  sclerites;  along  the  mid-dorsal  line,  darker,  brown. 
Hypopygium  reddish-yellow.  The  genitalia  suggest  L.  adusta  Osten 
Sacken  and  its  allies,  and  also  Pclymera,  consisting  of  elongate, 
cylindrical  pleural  pieces  set  with  long  pale  hairs  and  bearing  apically 
appendages  which  are  dark  colored,  chitinized  and  denticulate  on 
their  outer  face. 

"Chile"(E.  C.  Reed,con.). 

Specimen  in  U.  S.  National  Museum  collection. 

EXPLANATION  OF  THE  PLATES. 
Plats  65. 

Fig.    1.  Hypopyginm  of  Polymera  obscura. 

2.  Wing  of  Polymera  tuperha. 

3.  Whig  oi  Polymera  hirtieornii, 

4.  Wing  of  Polymera  thoracica, 

5.  Wing  ot  Polymera  inomata, 

6.  Wing  of  Polymera  gmea, 

7.  Wing  of  Pofymera  con/uncta. 

8.  Wing  of  CryptohhU  tropiealii. 

9.  Wing  ot  Saoandaga  parva. 

10.  '^^^ng  of  Mongoma  longifumi, 

11.  Wing  of  Mongoma  extema, 

12.  'y^ng  of  MolopkUua  thaumattopodui, 

13.  Wing  of  Mongoma  niveUanit. 

Piatb66. 
Fig.  14.  Wing  of  Oorumyia  puer, 

15.  Wing  of  GonoYT^  unico^. 

16.  Wing  oi  Polymera  niveitarnt, 

17.  Wing  of  Polymera  pleuralit. 

18.  Wing  of  Polymera  ohicwra. 

19.  Wing  of  LimnophUa  ruurea, 

20.  Wiiig  oi  Erioptera  immaculata. 

21.  Wing  of  LimnophUa  Untoidei, 

22.  ^ng  of  Mongoma  disjuncta. 

23.  Wing  at  Onophomyia  euhkyalina. 
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Platb  67. 
Fig.  24.  Wing  of  Erioptera  coitalit, 

25.  Wing  of  .^^ptera  ibna5t. 

26.  Wing  oi  Erioptera  eiteni. 

27.  Whig  ot  Erioptera  parvahratilieniis, 

28.  Wing  of  Erioptera  eplendida  (vein  jc.  accidentally  omitted). 

29.  Vfmg  of  Onophomyia  luetuoea. 
80.  Wiug  oi  Onophomyia  kirtuta, 
31.  Wing  of  Gnop/bm^  mo^t/lca. 
82.  Vfhig  oi  Onophomyia  rvfithoraz. 

Platk68. 
Fig.  33.  Wing  of  Epiphragmafabrieii. 
34.  Wing  of  ^ptp/b'o^ma  odliperaa. 

85.  Wing  ot  Epij^agma  imitant. 

86.  Wing  of  Epiphragma  huicki. 

87.  Wing  of  Epiphragjna  pupUlata. 

88.  Wing  of  L«innopfti2a  guUidatMrna  (pattern  omitted). 

89.  Wing  of  LecUria  matUhgroesx. 

40.  Wing  ot  LimnophUa  epiphragmoidee.  ^ 

41.  Wing  oi  Lecteria  obliUrata, 

42.  Wing  of  LecUria  armillarie. 
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Venation  of  Neotropical  Crane  Flies. 

For  explanation  of  plate  see  paoe  548. 
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Venation  of  Neotropical  Crane  FLiEa 

For  explanation  of  plate  see  paoe  548. 
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Venation  of  Neotropical  Crane  Flie& 

For  explanation  op  plate  see  page  &49. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  ACTINIAN  OF  THE 
GENUS  EDWARDSIELLA  FROM  SOUTHERN  CALIFORNIA. 


By  J.  Platfaib  MoMubbioh, 
Ofih€  UnwenUy  of  ToranJto^  Canada, 


The  only  species  belonging  to  the  family  EdwardsiidsB  hitherto 
described  from  the  west  coast  is  that  from  Unalaska  which  Torrey  ^ 
has  identified  with  the  Edvxxrdsia  Hpunculoides  of  Stimpson. 

The  present  form  differs  markedly  from  this  and  is  sufficiently 
different  from  other  known  members  of  the  family  to  warrant  its 
recognition  as  a  distinct  species,  for  which  I  propose  the  name 
Edwardsiella  calif  arnica.  It  may  be  identical  with  a  form  from  San 
Pedro  mentioned,  but  not  described  nor  named,  by  Torrey  in  the 
paper  just  referred  to. 

SDWARDSIXLLA  CAUfORNlCil.  «wr  mrfli. 

Anaheim  Bay  (Creek),  California:  Muddy  shore,  about  one  mile 
inland,  at  or  below  low  water,  one  example;  mud  flats  and  shore 
at,  or  below,  low  tide,  ''Stingaree  Hole,''  six  examples. 

Type.—C9Lt.  No.  30716,  U.S.N.M. 

All  the  exami^  were  completely  contracted  so  that  both  the 
capitulum  and  tentacles  were  concealed.  The  scapus  was  covered 
by  the  brown  furfuraceous  epidermis,  characteristic  of  Edwardsians, 
and  was  grooved  longitudinally  by  eight  rather  deep  invections, 
marking  off  a  similar  number  of  broad  longitudinal  ridges.  These 
latter  bore  large  and  usually  prominent  nematocyst  capsules,  which 
were  arranged  in  a  single  row  on  the  distal  part  of  the  scapus,  but 
more  proximally  were  in  two  or  three  closely  adjacent  rows,  so  that  it 
seems  proper  to  refer  the  species  to  the  genus  EdwardsieHa.  The 
physa  was  large  and  smooth;  it  lacked  the  epidermis  present  on  the 
scapus,  but  had  numerous  minute  particles  of  sand  adhering  to  it. 

Color. — ^In  examples  preserved  in  formalin  the  scapus  was  of  a 
dark  chestnut-brown  color,  due  to  the  epidermis,  and  the  physa  was 
dear  and  transparent. 

Size. — ^Height  of  column  in  contracted  examples  2.8  cm. ;  diameter 
of  column  0.4  cm. ;  length  of  physa  about  0.3  cm. 

1 H.  B.  Tomj.  AaMPOPM  (of  th6  Harriman  Sxpadltloii)  wftti  diaoonion  of  varlatioo  In  Molridtam. 
PiQO.  WMhington  Acad.  8d.,  toI.  4,  im,  p.  378. 
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Structare. — ^A  series  of  transverse  sections  showed  that  the  number 
of  tentacles  was  16,  and  that  they  were  arranged  in  the  typical  manner 
with  reference  to  the  perfect  mesenteries,  namely,  one  over  each 
directive  chamber,  three  over  each  sulculolateral  chamber,  and  two 
over  each  of  the  other  chambers.  It  also  possesses  the  typical  arrange- 
ment of  the  mesenteries,  there  being  in  addition  to  the  eight  protoc- 
nemes  a  pair  of  rudimentary  mesenteries  in  each  protocnemic  sulculo- 
lateral chamber  and  a  single  one  in  each  lateral  and  sulco-lateral 
chamber.  As  is  usual  in  the  Edwardsiidas  these  rudimentary  mesen- 
teries are  confined  to  the  uppermost  part  of  the  colunm. 


Fia.  Id— TftAHSTXBss  BscnoN  or  A  PsoTocNXMic  xistRTXBT  OF  Bdwabobolla  CAuroRincA.   mp^ 
xuBCUB  rimroN;  nc,  VBHATocnr  cahuli;  pm,  pabbtal  xubclb. 

The  muscle  pennons  of  the  protocnemes  have  a  very  characteristic 
pattern.  They  resemble  those  of  E,  pudica  {=E.  adenensis  Faurot) 
in  that  the  mesenteries  join  them  almost  at  the  middle  of  their 
breadth  (fig.  1),  a  condition  that  evidently  results  from  the  excessive 
development  of  the  lateral  or  basal  lamella  of  the  pennon,  which 
seems  to  be  a  direct  continuation  of  the  axial  mesogloea  of  the  pennon 
and,  like  it,  bears  numerous  lamellsB,  which,  however,  are  secondary 
branches.  In  E.  pudica  these  are  arranged  bipinnately  on  the  basal 
lamella,  but  in  the  present  species,  while  the  more  proximal  ones  are 
arranged  in  a  palisade-like  manner  on  one  side  of  the  basal  lamella, 
more  distally  the  latter  breaks  up  into  a  number  of  irregularly  branch- 
ing plates,  so  that  the  lateral  portion  of  the  pennon  has  the  appear- 
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ance  of  a  rounded  lobe.  Throughout  the  portion  of  the  pennon 
medial  to  the  point  of  attachment  of  the  mesentery,  the  lamellsB, 
though  branching  to  a  greater  or  less  extent,  have  a  palisade  arrange- 
ment, gradually  diminishing  in  height,  however,  to  a  point  about 
midway  between  the  attachment  of  the  mesentery  and  the  medial 
edge  of  the  pennon,  beyond  which  point  they  again  rapidly  increase 
in  height;  there  is  thus  a  marked  separation  between  a  medial  and 
a  more  lateral  group  of  lamellaB. 

There  are  about  16  well  developed  lamellaB  in  the  medial  set  and 
about  9  in  the  more  lateral  one,  while  the  basal  lamella  bears  about 
14  secondary  ones,  the  total  number  being,  therefore,  about  39  or 
40.  A  slight  thickening  of  the  endoderm  over  the  medial  edge  of 
pennon  is  noticeable,  but  it  is  less  pronoimced  than  in  many  other 
species. 

The  parietal  muscles  are  very  well  developed,  consisting  of  about 
8  more  or  less  branched  lameUaB  on  either  side  of  the  main  axis,  their 
relative  breadths  being  such  as  to  give  the  cross  section  of  the  entire 
muscle  a  more  or  less  hemispherical  or  rounded  conical  outline. 
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DESCRIPTIONS   OF  TEN   NEW  GENERA  AND  TWENTY- 
THREE  NEW  SPECIES  OF  ICHNEUMON-FLIES. 


By  H.  L.  ViBBEOK, 

Of  the  Bureau  of  BrUomologjf,  UniUd  States  Department  of  Agriculture, 


This  paper  deals  chiefly  with  reared  species  sent  to  the  Bureau  of 
Entomology,  United  States  Department  of  Agriculture,  for  deter- 
mination. 

Famfly  ALYSHDJE. 

CCSLINIDEA,  ne^w  genus. 

This  name  is  proposed  for  Ccelinius  Authors  not  Nees,  Ca!lin%u8 
Nees  being  isogenofypic  with  Cfhunan  Curtis. 
Type. — (Stephanus)  Caiinius  niger  (Nees). 

ERICCSLINIUS,  ne^w  genus. 

Related  to  Ccdinidea  Viereck,  from  which  it  can  be  distinguished 
by  the  vertex  surpassing  the  upper  plane  of  the  lateral  ocelli  and  by 
the  notauli  not  meeting  posteriorly,  in  both  of  which  characters  it 
agrees  with  Ccdiniu8  Nees,  from  which  it  differs  in  the  Ccelinidear 
like  venation  and  in  the  stemauli  attaining  the  anterior  edge  of  the 
mesopleune. 

Type. — Caiinius  hngulue  Ashmead. 

Family  BRACONIDJE. 

intOPHILOP8I8»  Bew  tvbsMUU. 

This  subgenus,  judging  from  the  original  description,  agrees  best 
with  ^ropMlus  Szepligeti,  from  which  it  differs  in  the  notauli  being 
at  most  developed  only  along  the  anterior  edge  of  the  dorsulum,  in 
the  mesopleur»  having  a  furrow,  in  the  more  or  less  areolate  or 
rugose  propodeum  and  in  the  round  propodeal  spirades. 

Type.—Bauus  (JEroplhilopaia)  eryfkrogaster,  new  species. 

BASSOS  ( JBBOPHILOPSIS)  SRTTBBOOA8TXR,  atw  mtiii. 

TypeAoedlity. — ^Vienna,  Virginia. 

Type.— Cfit.  No.  15276,  U.S.N.M. 

ifole.-— Length  4  mm.;  Uack  and  shining;  fore  and  mid  tarsi 
brownisb,  hind  coxie,  trochanters  and  femora  mostly  reddish;  abdo- 
men reddish. 

PROotKOwas  U«  8.  National  MutfiUM,  Vol.  44-Na  1968.       ^^^ 
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Labeled,  "May  14,  1911,  R.  A.  Cushman,  collector." 
Paratopotypes  collected  May  15  and  17  in  the  same  year  show  variar 
tion  in  color  and  in  abdominal  sculpture,  some  having  the  metsr 
pleuraB  reddish  and  the  hind  trochanters  blackish,  while  others  have 
the  transverse  furrows  of  the  abdomen  more  conspicuously  longi- 
tudinally striate  than  the  type.  A  paratype  labeled  "Stafford, 
Conn.,  24,  August,  1905,  on  flowers  of  goldenrod,  W.  E.  Britton, 
collector,"  has  the  hind  coxsa  mostly  blackish. 

MACROCBNTRUS  (ABCICROPLUS)  PLBSnTS,  ntw  «9MiM. 

Type-locoMty. — Chapel  Hill,  Tennessee. 

ilZZo^ype-iocoZi^y.— Vienna,  Virginia. 

Type.— Ceit.  No.  15277,  U.S.N  Jl. 

Female. — ^Length  3  mm.;  closely  related  to  M.  (A.)  eramhivorus 
Viereck,  from  which  it  may  be  separated  by  the  transversely  striate 
propodeum  and  by  the  more  slender  first,  dorsal,  abdominal  segment 
which  is  apparently  at  least  three  times  as  long  as  wide  at  apex, 
rounded  off  and  not  at  all  subbicarinate  longitudinally. 

Allotype. — Differs  from  If.  (A.)  crambivorus  Viereck  chiefly  in  the 
first,  dorsal,  abdominal  segment  not  being  subbicarinate  longitudi* 
naUy  and  in  the  stramineous  metapleurse. 

Labeled,  "Webster  No.  8254,  Chapel  Hill,  Tenn.,  G.  G.  Ainslie,  col- 
lector,  and  Webster  No.  9253,  Vienna,  Va.,  R.  A.  Cushman,  collector, 
reared  from  Cramhus." 

The  atopoparatypes  of  M.  (A.)  erambivarua  Viereck,  with  the 
exception  of  those  labeled  "from  unknown  pupa,  August  18,"  all 
belong  to  this  species  which  may  prove  to  be  a  southern  race  of  the 
former. 

APAIVTSLBS  (APANTSLBS)  LASPBTRSSLS,  new  «9MiM. 

Type-locality. — National  Forest,  Shasta,  California. 

Type.— Csit.  No.  15278,  U.S.N.M. 

Female. — ^Length  3.6  mm.;  related  to  A.  (A)  aristotdim  Vi#reck, 
from  which  it  differs  especially  in  the  first  and  second  joints  of  the 
maxillary  palpi  and  in  tiie  labial  palpi  being  blackish,  in  the  mostly 
brownish  stramineous,  fore  femora,  in  the  brownish  stramineous  tip 
of  the  mid  femora,  in  the  mostly  brownish  stramineous  mid  tibi» 
and  tarsi,  in  the  wings  being  brownish  with  blackish  veins  and  stigma, 
the  latter  however  stramineous  at  base;  in  the  propodeiun  being 
finely  sculptured  and  dull  with  a  poorly  defined  areola;  in  the  first, 
dorsal,  abdominal  plate  which  is  hardly  more  than  one  and  one-half 
times  as  long  as  wide  at  base  and  wiUi  a  faint  median  longitudinal 
depression  on  the  apical  half,  and  in  the  second,  dorsal,  abdominal 
plate  being  uniformly  sculptured  by  rather  radiating  striae. 

Allotype. — essentially  as  in  the  type. 

Labeled,  "Hopk.  U.  S.  No.  11414a,  reared  May  11-27,  1912,  from 
Laspeyreaia  torenta  Grote  on  Pinvs  ponderoaa,  J.  M.  Miller,  collector." 
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APARTBLBS  (APARTBLBS)  PHTCODIS.  ntw 

Type-locdlity. — ^Bangalore,  India. 

Type.— Ciit.  No.  16279,  U.S.N.M. 

Female. — ^Length  2.6  mm.  Belated  to  A.  (A.)  megaOiymi  Riley, 
from  the  original  description  of  which  it  differs  in  the  palpi  being 
stramineous,  in  the  legs  being  yellowish  excepting  the  coxae,  tro- 
chanters, basal  two-thirds  of  mid  femora,  hind  femora  and  apex  of 
hind  tibiae  which  are  black  or  blackish  with  the  hind  femora  partly 
reddish,  in  the  stigma  which  is  yellowish  with  a  blackish  border,  in 
the  t^ulae  which  are  black,  in  the  areola  which  is  irr^ularty  triangu- 
lar, in  the  absence  of  costulae,  in  the  first,  abdominal  plate  which  is 
rather  wrinkled  and  provided  with  a  shallow  fossa  on  the  apical  half, 
in  the  second,  abdominal  plate  which  is  vaguely  sculptured. 

AUotopotype. — ^Essentially  as  in  the  type  except  that  the  apical  half 
of  the  hind  tibiae  and  the  hind  metatarsi  are  rather  blackish. 

Labeled,  "Parasite  on  Phycodes  radiata,  Nov.  28, 1911,  L.  C.  Cole- 
man, collector." 

APAIITELBS  (APAIITBLBS)  PLUSUB,  new  «9MiM. 

Type4ocalUy. — Bangalore,  India. 

Type.—Cfit.  No.  15280,  U.S.N.M. 

FemHe. — ^Length  2.6  mm.  Related  to  A.  {A.)  megaOiymi  Riley, 
from  the  original  description  of  which  it  differs  in  the  legs  and  tegulae 
being  colored  nearly  as  in  J..  {A.)  phycodis  Viereck,  in  the  second, 
abdominal  plate  which  is  intimately  united  with  the  third,  dorsal,  seg- 
ment, and  in  the  ovipositor  which  is  a  little  shorter  than  the  abdomen. 
From  the  latter  species  this  differs  chiefly  in  the  presence  of  costulae, 
in  the  first,  dorsal  plate  being  distinctly  narrower  at  apex  than  at 
base  and  in  the  second,  dorsal  plate  being  virtually  scuptureless  and 
less  than  half  as  wide  at  base  as  at  apex. 

AUotopotype. — ^Essentially  as  in  the  type. 

Labeled,  "Parasite  on  Plusia  agramma,  Feb.  17,  1911,  L.  C.  Cole- 
man, collector." 

ATANYCOLIMORPHA,  new  genus. 

Related  to  Atanycolua  Foerster,  from  which  it  can  be  distinguished 
chiefly  by  the  scape  which  is  of  the  type  found  in  CcdoidimorpJia 
Viereck,  the  nonexcavate  front  and  in  tiie  absence  of  foveolae  in  the 
furrow  between  the  second  and  third,  dorsal  segments. 

Type. — Atanycclimorpha  winnemanm,  new  species. 

ATAIITCOUMORPHA  WINNBMANA,  new  tpedM. 

Type-locality. — ^Plummers  Island,  Montgomery  County,  Maryland. 
Type.— Cat.  No.  16281,  U.S.N.M. 

Female. — ^Length  8  mm.  Agrees  with  the  original  description  of 
(Bracon)  AtanycolimorpJiaf  provancTieri  Dalla  Torre,  excep*  that  the 
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embossed  median  area  of  the  second,  dorsal  segment  can  hardly  be 
said  to  be  short  in  that  it  extends  fully  three-fourths  the  distance 
^from  base  to  apex. 

This  apecies  may  prove  to  be  the  same  as  the  species  with  which  it 
is  compared. 

Paratopotypes  show  variation  in  length,  some  being  smaller  than 
the  type. 

This  species  was  found  investigating  a  log  of  cedar. 

CAMPfLONSURUS  RUOATOR  (Siy). 

Braeon  ntgator  Sat,  Boston  Joom.  Nat  Hist.,  vol.  1,  1836,  p.  851«  leoule.— 

LsCoNTB,  Writ.  Th.  Say.  Ent,  vol.  2, 1859,  p.  704,  female. 
Braoon  mavorUui  Cbbbsgk,  Tiana.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  186,  female. 
Braeon  novitui  Crbbson,  Trans.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  186,  nuile. 

CBBLOHU8  (CHBLOUXLLA)  BUSSTI.  a«w  i^MiM. 

Type4ocdiUy. — Deli,  Sumatra. 

Typc—CsLt.  No.  16282,  U.S.N.M. 

Female. — ^Length,  3  mm.  Apparently  related  to  C.  {C.)  arienUilis 
Szepligeti,  from  the  original  desmption  of  which  it  differs  in  the 
dypeus  being  finely  punctured,  in  the  mesonotum  in  front  being 
rather  dull  and  sculptured,  in  the  disk  of  the  scutel  being  punctmred, 
the  punctured  area  bounded  by  fove®,  in  the  reticulated  propodeum, 
in  the  first  abscissa  of  the  radius  being  ciured,  apparently  thicker 
and  shorter  than  the  second  and  not  forming  a  straight  line  with  the 
second,  in  the  uniformly  yellowish  scape,  in  the  fore  and  mid  femora 
being  blackish  except  for  the  pale  base  and  apex,  in  the  fore  and  mid 
tarsi  being  more  or  less  infuscated  but  pale  at  base  of  each  joint,  in 
the  hind  metatarsus  being  mostly  pale  and  in  the  basal  three-sevenths 
of  the  carapace  and  the  annulus  of  the  hind  tibae  being  yellowish. 

Allotype. — Flagel  22-jointed;  mouth  of  the  anal  fissure  four  times 
as  wide  as  long;  otherwise  essentially  as  in  the  type. 

Labeled,  ''No.  6.1,  Mayf,  1912,  reared  from  Qnorifnoschema^  sp., 
collected  by  Dr.  L.  P.  de  Bussy." 

Named  for  Dr.  L.  P.  de  Bussy. 

COELOIDIMORPHA,  new  genus. 

Related  to  Coehides  Wesmael,  from  which  it  differs  chiefly  in  the 
different  scape  and  in  the  second,  dorsal,  abdominal  segment  not 
being  divided  into  three  lobes  by  an  oblique  furrow  on  each  side 
extending  from  base  to  apex. 

Type. — Braeon  (Mdanobracon)  webbi  Viereck. 

CRASSOMICRODUS  FBIfSSTRATUS,  imw  «9MiM. 

Type4ocality. — ^Porto  Bico. 
Type.— €at.  No.  16283,  U.S.N.M. 

Female. — ^Length  8  mm.  Essentially  as  in  the  genotype,  from 
which  it  differs  chiefly  in  color  and  in  the  coarser  sculpture  of  the 
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propodeum.  Black;  upper,  hind  angles  of  the  pronotum  and  the 
mesonotum  reddish,  tegulao  and  base  of  fore  wings  stramineous,  wings 
blackish  except  for  the  almost  colorless  membrane  in  the  first  sub- 
marginal  and  third,  discoidal  cells;  propodeum  very  coarsely  rugose; 
abdomen  smooth  and  polished  and  reddish  except  for  the  basal  half, 
and  apical  middle  of  the  first,  dorsal  segment  which  are  mostly  black 
or  blackish. 

Labeled,  "No.  390." 

Beceived  from  C.  W.  Hooker. 


BPIRHTSSALUS  ATUdPS  {A 
Ehy$$alut  atriceps  (Ashmbad)  Proc.  U.  8.  Nat.  Mu8.,  1888,  p.  628,  mile,  femtle. 

BPIRHTSSALUS  LOXOTHIUB  (AdmiMd). 
Ehy$$alut  loxotemm  Ashmbad,  Ptoc.  U.  S.  Nat.  Mus.,  1888,  p.  628,  male,  female. 

SPntHTSSALUS  WIMmB  (AAoMad). 
Kkyuahu  nmilia  Ashmbad,  Ptoc.  U.  8.  Nat.  Mua.,  1888,  p.  628,  male. 
SUAOATHIS  CRTPTOPHTiUmjt,  a«w  i^MiM. 

Type4ocaliiy. — ^Davanhalli;  Mysore,  India. 

Type.— Cht.  No.  16284,  U.S.N.M. 

Female. — ^Liength,  5  mm.  Judging  from  the  original  description, 
this  species  is  related  to  E.flavus  Szepligeti,  from  which,  as  described 
in  the  original,  it  differs  in  the  absence  of  a  branch  to  the  second 
transverse  cubitus,  in  the  antennae  being  blackish  throughout,  in  the 
tarsi,  all  of  which  are  yellowish,  in  the  abdomen,  which  is  entirely 
yellow,  and  in  the  general  yellowish  instead  of  reddish  yeKrar  color. 

Labeled,  "Parasite  No.  ii  on  OryptophMna  carpophaga,  Nov.  30, 
1911,  L.  C.  Coleman,  collector.*' 


sunucHOPSis  oscmmis  (i 
RhysMolui  otcMiit  Ashmbad,  Proc.  U.  8.  Nat  Mua.,  1888,  p.  630,  male. 

HXTBROSPQ*US  SBLANIMRLB  (AtflllMMMl). 
Ehy$$alui  $elandrim  Ashmbad,  Proc.  U.  8.  Nat.  Mus.,  1888,  p.  629,  female. 

HORMinS  TUUNBATUS  (AdmiMd). 
Rhy$9alut  triUneatus  Ashmbad,  Pijdc.  U.  S.  Nat.  Mus.,  1888,  p.  29,  male. 

HYSTEROBQI-US,  new  genus. 

This  remarkable  Euphorine  should  replace  Euphoridea  Ashmead  in 
Szepligeti's  arrangement  in  the  genera  Insectorum,  where  Euphoridea 
Aslunead  is  misplaced.  In  Ashmead's  arrangement  it  would  seem  to 
be  related  to  Dinocampus  Foerster,  from  which  it  differs  radically  in 
the  shape  of  the  head,  which  is  almost  cubical,  being  apparently  as 
long  antero-posteriorly  as  seen  from  above  as  the  transf acial  line,  and 
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in  the  facial  line  being  a  little  longer  than  the  transfadal  line,  in  the 
sharply  defined  notauli,  in  the  prominentlj  elevated  and  margined 
scutely  in  the  venation,  which  is  quite  as  in  Blacus  'Sees,  except  t&at 
the  third  abscissa  is  (Ustinctly  developed  and  neariy  as  long  as  the 
recurrent  vein,  and  in  the  propodeum  having  a  great  conical  produc- 
tion on  each  side  of  the  posterior  face,  the  cones  extending  backward 
and  slightly  outward. 

Type. — Hyster  obelus  maUochi,  new  species. 

HTSTSROBOLUS  MALLOCHI,  mw  fpcdM. 

Type4ocal'Uy. — Rosslyn,  Virginia. 

Type.-<ifit.  No.  16286,  U.S.N.M. 

Female. — ^Length,  2.6  mm.;  black,  shining  excepting  the  propo- 
deum and  metapleursB,  which  are  dull;  head  polished  excepting  the 
face,  which  is  mostly  wrinkled,  vertex  with  a  shallow  furrow  extending 
from  between  the  lateral  ocelli  to  the  occipital  carina,  malar  line 
apparently  as  long  as  the  eyes  are  wide  in  the  middle,  clypeus  truncate, 
blackish  at  base,  dark  castaneous  at  apex,  labrum  and  mandibles  cas- 
taneous,  palpi  stramineous,  antennae  brownish,  the  first  flagellar  joint 
nearly  as  long  as  the  next  two  joints  combined,  flagel  16-jointed,  the 
end  joint  nearly  as  long  as  the  two  preceding  joints  combined  and 
blackish,  anterior  ocellus  nearer  to  the  lateral  ocelli  than  the  latter 
are  to  each  other,  the  shortest  distance  between  the  eyes  and  the 
lateral  ocelli  much  greater  than  the  distance  between  the  lateral 
ocelli;  upper  margin  of  prothorax  and  mesopleurad  as  well  as  the 
mesonotum  and  scutel  castaneous,  the  lobes  of  the  mesonotum  and 
the  scutel  partly  covered  with  blackish  stains,  tegulae  and  base  of 
stigma  stramineous,  wings  with  a  deep  brownish  stain,  rest  of  stigma 
and  veins  mostly  blackish,  legs  brownish  stramineous  except  the  hind 
femora,  which  are  rather  reddish  with  blackish  tips,  and  the  hind 
tibae,  which  are  rather  castaneous,  mesopleurae  with  a  fossa  at  the 
hind  edge;  propodeum  rugulose,  not  areolated;  petiole  carinate  above 
and  laterally,  second,  dorsal  segment  rather  castaneous  with  blackish 
stains,  the  first  segment  sculpting,  the  remaining  segments  smooth 
and  polished  and  compressed;  exserted  portion  of  ovipositor  nearly 
twice  as  long  as  the  apical  truncature  of  the  abdomen. 

Labeled,  "Sept.  22,  1912,  J.  R.  Malloch,  collector." 

Named  for  my  colleague,  Mr.  J.  R.  Malloch. 


BCBTBORUS  LAPHTOMJI,  ntw  i 

Type-localiiy. — ^Brownsville,  Texas. 

Type.—CsLi.  No.  16286,  U.S.N3f. 

Female. — ^Length  4  mm.  Closely  related  to  M.  hypTumtrise  Riley, 
from  which  it  differs  apparently  only  in  the  uniformly  pale  stra- 
mineous color  of  the  body  and  its  appendages  and  in  the  relatively 
smaller  stigma. 
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AUotype. — ^Essentially  as  in  the  type. 

Labeled,  ''Webster  No.  6446,  Bur.  Ent.,  U.  S.  Dept.  Agr.  July  22-29, 
1912,  reared  from  the  fall  army  worm,  E.  G.  Smyth,  collector." 

This  species  may  prove  to  be  only  a  race  or  variety  of  M.  hyphatir 
trise  Riley. 

MONOOONOOASTRA  VSHTRAUS  (CreMm). 

Braoon  ventralis  Cbbsson,  Proc.  Ent.  Soc.  Phila.,  vol.  4,  1865,  p.  76,  female, 
Mayaguee,  Porto  Rico,  Feb.  6, 1912  (C.  W.  Hooker). 

PKRUTUS  ELBODIS,  ntw  l^MiM. 

Type4ooaMty, — ^Argonia,  Kansas. 

TVpe.— Cat.  No.  16287,  U.S.N.M. 
.  Female. — ^Length  2  mm.  Closely  related  to  P.  gastrophysm  Ash- 
mead,  of  which  it  may  prove  to  be  only  a  variety  and  from  which  it 
differs  chiefly  in  the  paler  color,  being  more  or  less  stramineous  where 
P.  gastrophysm  Aahmead  is  brownish  or  castaneous,  in  the  more  finely 
sculptured  propodeum  and  post  petiole  and  in  the  mesopleursB 
having  rather  an  indefinitely  circumscribed  roughened  area  in  place 
of  a  roughened  fossa. 

Allotype. — ^Essentially  as  in  the  type. 

Labeled,  ''Webster  No.  8221,  E.  G.  Kelly,  reared  from  EUodes 
siUuralis.*^ 

The  cocoons  are  elliptical  and  whitish,  and  3  mm.  by  1  mm. 

Specimens  from  Bdvidere,  Nebraska,  received  from  C.  E.  Ward 
and  labeled  "No.  4994  on  Eleodes  suturalis,  May  15,  1891,"  are 
mostly  stramineous. 

According  to  C.  E.  Ward  the  parasitized  beetle  was  confined  April 
27, 1891,  and  on  the  following  day  a  lot  of  larvas  were  noticed  crawling 
about.  Thus  nearly  three  weeks  elapsed  between  the  time  the  larv» 
left  the  host  and  the  emergence  of  the  parasites. 

APARTBLBS  (PROTAPANTBLXS)  CONORSOATU8  (Sqr). 

Neotype-locdlUy. — Greenville,  South  Carolina. 

Neotype. — In  the  collection  of  the  U.  S.  National  Museum. 

Female. — ^Length  2.6  mm.  Related  to  A.  (P.)  griffini  Viereck  and 
A.  (P.)  Iseviceps  Ashmead,  from  which  it  may  be  known  by  the  third, 
dorsal,  abdominal  segment  being  nearly  twice  as  long  as  the  fourth 
and  apparently  one  and  one-half  times  as  long  as  the  second  plate, 
and  in  the  poorly  developed  median,  longitudinal,  propodeal  carina; 
from  the  latter  species  with  which  it  agrees  best  in  size  and  color  it 
differs  also  in  the  first  abscissa  of  the  radius  being  as  long  as  the 
transverse  cubitus;  from  the  former  species  it  differs  also  in  the  en- 
tirely blackish  antenn®. 
e9077*— ProcN.M.vol.^ 
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AHoneotype. — ^Essentially  as  in  the  neotype.  Some  specimens  in 
their  stramineous  color  show  a  relationship  to  A.  (P.)  hemiUucm 
Riley.    This  species  is  also  related  to  A.  (P.)  schizwrx  Ashmead. 

Labeled,  ''bred  from  CeraUmia  catalpm^  Sept.  18,  1912,  E.  B. 
Mason,  collector." 


APAHTBLBS  (PROTAPAHTBLBS)  WMPBXTIM.  a«w  I 
ApanUla  empretia  Asrmbad,  Ms.  Smith's.  Ins.  N.  J.  (1899),  1900. 

Type-hcality. — ^Washington,  District  of  Columbia. 

Type.— Co^t.  No.  12756,  U.S.N.M. 

Female. — Liength  2  mm.  Related  to  A.  (P.)  -fiskei  Viereck,  but 
readily  distinguished  from  that  species  by  many  of  the  following 
characters.  Subopaque,  sericeous;  head  above  smooth  and  shining, 
apparently  impunctate,  face  finely  pimctured,  without  a  median 
wdt,  labrum,  mandibles,  scape  and  pedicel  stramineous,  palpi  whitish, 
flagel  brownish ;  thorax  closdy  pimctured,  thescutel,  however,  sparsely 
punctured  with  rather  large  punctures,  the  interstices  polished, 
mesopleursd  hardly  pimctured,  wings  hyaline,  costa,  stigma,  first 
abscissa  of  the  radius,  transverse  cubitus  and  third  abscissa  of  the 
cubitus  brownish,  rest  of  the  veins  rather  stramineous,  the  transverse 
cubitus  a  little  shorter  than  the  first  abscissa  of  the  radius;  legs  and 
tegulas  mostly  stramineous  including  the  fore  and  mid  coxa  rather 
reddish  brown,  apical  two-thirds  of  hind  tibisd,  hind  metatarsus  and 
second  joint  of  hind  tarsi  mostly  blackish;  abdomen  with  its  first 
and  second  plates  and  most  of  the  third  dorsal  segment  rugulose, 
black  except  the  membranous  part  of  the  first  and  second,  dorsal 
segments  and  the  first  and  second,  ventral  segments  which  are  stra- 
mineous; ovipositor  hardly  exserted. 

AUotype. — ^Essentially  as  in  the  type,  except  that  the  third,  dorsal, 
abdominal  segment  is  mostly  smooth  and  polished.  Cocoons  parch- 
ment like,  separate  but  arranged  side  by  side  on  the  back  of  the  full- 
grown  larva  of  the  host. 

Labeled,  ''No.  209^^,  parasite  on  (Empretia)  SUnne  sHmulea,  Aug. 
31, 1888,  Div.  Ent.  U.  S.  Dept.  Agric." 

One  female  paratopotype  has  the  third,  dorsal  segment  almost 
entirely  smooth  as  in  the  allotype. 

Paratypes  labeled  "No.  2837^,  11/4,  1886,  Div.  Ent.  U.  S.  Dept. 
Agric.  and  Hyattsville,  Md.  Aug.  4, 1912,  F.  Ejiab"  indicate  that  the 
third,  dorsal,  abdominal  segment  is  normally  sculptured  down  the 
middle  with  the  sides  mostly  smooth  and  shining.  The  new  cocoons 
of  the  Hyattsville  specimens  are  rather  lemon  yellow  while  the  old 
cocoons  collected  twenty-four  years  ago  are  brownish  white. 

Paratypes  labeled  "No.  296*^,  14/6,  1883,  Div.  Ent.  U.  S.  Dept. 
Agric.''  have  the  abdominal  plates  reddish  brown  with  the  hind 
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00X8B  somewhat  reddish  brown  or  brownish  stramineous  and  the 
third,  dorsal,  abdominal  segment  almost  entirely  smooth  and  shining. 

Paratypes  labeled  "Bred  from  No.  209.  Oct.  18,  1906,  Orlando, 
Bla.,  Oct.  16,  1906,  A.  W.  Morrill,  collector,"  have  reddish  brown 
hind  cox8d,  the  third,  dorsal,  abdominal  segment  sculptured  down 
the  middle  and  rather  yellowish  cocoons  that  are  fading  to  a  brown- 
ish white  color. 

The  specimens  with  pale  hind  coxae  probably  represent  a  southern 
race  of  this  species. 

All  the  specimens  examined  were  reared  from  Sibine  sHmuUa. 

APAHTSLBS  (PROTAPAHTELBS)  MATAOURZBNSIS,  naw  «9MiM. 

Type4oodlity. — ^Mayaguez,  Porto  Rico. 

Type.— Cfit.  No.  16289,  U.S.N.M. 

Female. — ^Length  2  mm.  Apparently  related  to  P.  marginiventria 
(Cresson),  from  which  it  differs  especially  as  follows:  Antennae  mostly 
brownish,  palpi  stramineous  with  castaneous  tips;  hind  coxae  mostly 
black,  stramineous  beneath;  propodeum  without  a  distinct  median, 
longitudinal  carina;  sides  and  apex  of  the  apical  half  of  the  dorsum 
of  the  abdomen  mostly  black  or  blackish. 

Labeled,  "  463-466,  October  29, 1910. " 

Receiyed  from  C.  W.  Hooker. 

OPnrS  (UTBTB8)  ANASTRBPHA,  imw  «9MiM. 

Type-locality. — ^Mayaguez,  Porto  Rico. 

Type.— C^t.  No.  16290,  U.S.N.M. 

Female. — ^Length  3  mm.  Related  to  Opiua  (Utetes)  interstUidlis 
Ashmead  as  originally  described  and  represented  by  paratypes  in  the 
United  States  National  Museum.  like  0.  (U.)  interstitialis  Ash- 
mead, this  species  has  the  notauU  developed  on  the  anterior  third  of 
the  dorsulum  but  not  beyond.  Scape  and  pedicel  stramineous,  flagel 
probably  blackish;  propodeum  polished,  irregularly  reticulated  with  a 
basal  transTcrse  carina  and  a  median,  longitudinal  carina  on  the  basal 
third;  first,  dorsal,  abdominal  segment  poUshed,  the  apical  half  with 
a  median,  longitudinal  crista,  second,  dorsal  segment  without  shallow, 
obUque  fiurows  at  base;  exserted  portion  of  ovipositor  at  least  half  as 
long  as  the  abdomen. 

Allotype. — Essentially  as  in  the  type  but  with  the  apical  half  of  the 
abdomen  brownish  or  blackish. 

Labeled,  "Reared  from  Anastreplia  sp.  No.  6063,  Sept.,  6,  7,  12, 
1912,  C.  W.  Hooker,  collector." 

A  female  paratopotype  has  a  triangular  elevated  area  on  the  apical 
half  of  the  first,  dorsal  segment,  with  the  base  of  the  triangular  area 
at  the  apex  of  the  segment. 
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Fanuly  ICHNEUMONID^. 

BIPHOSOMA  (BRACHmPHOSOMA)  IH8ULASIS,  a«W  ifWiM. 

Type-locality, — ^Mayaguez,  Porto  Rico. 

7Vl>«.— Cat.  No.  16291,  U.S.N.M. 

Female. — ^Length  11  mm.  Apparently  most  closely  related  to  E. 
nigrovvttatum  Cresson,  from  the  original  description  of  which  it  can  be 
distinguished  by  the  differently  colored  legs,  the  fore  and  mid  coxad 
and  trochanters  being  yellowish,  the  rest  of  the  fore  and  mid  legs 
mostly  stramineous,  hind  coxsd  reddish  and  yellowish,  hind  trochanters 
mostly  brownish,  hind  femora  mostly  redd^h,  hind  tibial  mostly  dark 
brownish  stramineous,  hind  tarsi  black;  abdomen  mostly  reddish. 

Allotype. — Essentially  as  in  the  type. 

Labeled,  "C.  W.  Hooker,  collector,  Jan.  27,  29,  1912." 

CHRISTOLIMORPHA.  new  genus. 

Stemauli  extending  back  to  the  hind  edge  of  the  mesopleurse  and 
sending  out  a  branchfurrow  that  extends  upward  and  forward,  meeting 
the  prepectal  carina  near  the  upper  end.  Related  to  Christolia 
BruU^. 

Type. — Chriatolimorpha  plesvus,  new  species. 

CHRISTOUMORFHA  FLBSnTS,  ntw  «9MiM. 

Type-locality. — Mayaguez,  Porto  Rico. 

Type.— Ceit.  No.  1J5292,  U.S.N.M. 

Female. — ^Length  6.5  nmi.  Closely  related  to  (Ohriatolia)  Chriao- 
limorpha  ruficeps  (Cameron),  from  which  it  may  be  known  by  the 
propodeal  processes  being  more  conical  and  the  only  part  of  the  pro- 
podeimi  that  is  luteous,  by  the  mostly  black  first,  dorsal,  abdominal 
segment  and  by  the  nervellus  being  without  a  branch. 

AUotopotype. — Essentially  as  in  the  type  except  that  the  spiracles 
of  the  first,  abdominal  segment  are  nearer  to  each  other  than  to  the 
apex  and  the  propodeal  processes  are  represented  by  a  smooth  whitish 
area. 

Labeled,  "C.  W.  Hooker,  collector,  Jan.  12,  1912." 

DIAPETIMORPHA,  new  genus. 

Apparently  related  to  Diapetus  Cameron,  from  the  original  descrip* 
tion  of  which  it  differs  in  the  propodeum  being  rugose  or  otherwise 
sculptured  and  not  broadly  depressed  at  base  in  the  middle,  in  the 
spiracles  being  oval,  in  the  apical  transverse  carina  being  confused 
with  the  rugsd  except  at  the  depressed  processes,  in  the  cubitus  not 
imiting  with  the  radius,  in  the  reciurent  vein  which  is  not  interstitial, 
in  the  notauU  not  meeting,  in  the  spiracles  of  the  first  dorsal,  abdom- 
inal segment  which  are  nearer  to  the  apex  than  to  each  other,  in  the 
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clypeus  which  is  not  separated  from  the  face  by  a  furrow,  in  the 
nervulus  and  basal  vein  being  interstitial,  and  in  the  nervellus  which  ia 
branched  below  the  middle.    This  genus  belongs  in  the  Mesostenini. 
Type. — Oryptus  armatus  Ashmead. 

XmCOSFZLUS  HXLIOTHmiS,  new  ipeelM. 

Type-locality. — Deli,  Sumatra. 

Type.—Csii.  No.  16293,  U.S.N.M. 

Female. — ^Length  14.5  mm.  Judging  from  Morley's  arraugment  of 
Asiatic  species  of  this  genus  this  species  appears  to  be  related  to  E. 
reticulatua  Cameron,  but  that  species  is  said  to  have  the  stigma 
nigrescent  whereas  in  the  present  species  the  stigma  is  stramineous. 
The  distal  corneous  mark  is  linear  and  appearing  as  an  interrupted 
tail  to  the  proximal  corneous  mark. 

Allotype. — Essentially  as  in  the  type. 

Labeled,  '^No.  2.2.4,  2.2.5,  and  2.2.6,  parasite  of  Hdioihia  ohsoleta, 
June,  1911,  collected  by  Dr.  L.  P.  de  Bussy. "      ' 

ETH-rfCMORPHA,  new  genus. 

Apparently  related  to  Eiha  Cameron,  from  the  original  description 
of  which  it  differs  in  the  pentangular  areolet  which  is  distinctly  angled 
below,  in  the  recurrent  vein  being  received  beyond  the  middle,  in  the 
antennae  not  being  thickened  beyond  the  middle,  in  the  teeth  of  the 
mandibles  not  being  equal,  in  the  ndtauli  being  absent,  in  the  third 
abdominal  segment  not  becoming  dilated  toward  the  apex,  and  in  the 
tarsi  of  the  fore  legs  not  being  twice  as  long  as  the  fore  tibiae  and  with 
the  exception  of  the  first  joint  not  incised  at  the  base. 

Type. — Oryptus  rnnilis  Cresson. 

rrOPLBCnS  BVSTRUB,  imw  ipeelM. 

Type-locality. — ^Yreka,  California. 

T)fpe.-^B.t.  No.  15294,  U.S.N.M. 

Male. — ^Length  6  mm.  Compared  with  a  female  homotype  of 
Pimpla  atrocoxalia  Cresson  this  species  differs  in  color  in  having 
blackish  tips  to  the  hind  femora,  in  having  the  hind  tibias  and  tarsi 
black  except  for  a  whitish  annulus  on  the  basal  half  of  the  former,  the 
basal  two-thirds  of  the  hind  metatarsus  mostly  and  the  base  of  the 
second  and  third  joints  of  the  hind  tarsi  whitish,  in  the  mid  legs  which 
have  a  whitish  annulus  on  the  basal  half  of  the  reddish  tibiae,  while  the 
tarsi  are  colored  as  in  the  hind  legs  and  in  the  black  flagel.  Structural 
differences  are  the  presence  of  a  rameUus  and  almost  perfectly  round 
propodeal  spiracles. 

Labeled,  "Hopk.  U.  S.  No.  11415  b.,  reared  May,  1912,  prob.  pars. 
on  Efoetria  sp.,  Pseudostuga  taxifolia  cone;  J.  M.  Miller,  collector. " 
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MBSOCHORUS  PLUSLBPHILnS,  new  ipwiM. 

Type-hcality. — Bangalore,  India. 

2Vp6.— €at.  No.  16296,  U.S.N.M. 

FemcUe. — ^Length  2.6  mm.  In  Thomson's  classic  revision  of  some 
European  species  of  this  genus  this  species  would  appear  to  come 
nearest  to  his  group  eef  from  which  it  can  readily  be  distinguished  by 
the  nervulus',  which  is  antefurcal.  Stramineous;  apical  half  of 
antenna  mostly  brownish,  face  punctured,  mandibles  with  brown  tips; 
wings  including  stigma  concolorous  and  yellowish  excepting  the  veins 
which  are  brownish,  nervulus  shorter  than  the  distance  between  it  and 
the  basal  vein,  areolet  quadrangular  and  almost  forming  a  right- 
angled  triangle;  hind  tibi®  nearly  as  broad  as  the  hind  femora;  pro- 
podeum  blackish  above,  areola  hexagonal,  narrower  at  base  than  at 
apex,  the  costulae  joining  the  former  nearer  the  apex  than  the  base; 
petiole  as  long  as  the  post-petiole  and  the  lateral  margins  of  the  apical 
half  blackish,  lateral  margins  of  the  second,  dorsal,  abdominal  seg- 
ment blackish;  sheaths  of  the  ovipositor  dark  brown  or  blackish  and  a 
little  longer  than  the  post-petiole. 

Labeled,  **  Parasite  No.  11  on  Plusia  agramma^  December  17, 1911; 
L.  C.  Colenxan,  collector." 

This  is  a  hyperparasite  and  probably  parasitic  on  AparUeUa  pkuix 
Viereck  or  on  a  Meteorus, 

MESOSTENIMORPHA,  new  genus. 

Habitus  as  in  Crypturopsia  Ashmead,  with  which  in  the  main  it. 
agrees,  except  in  the  areolet,  which  is  as  in  Oryptus  Fabricius,  in  the 
presence  of  an  apical  transverse  carina,  in  addition  to  the  propodeal 
spines  and  in  having  the  median  longitudinal  carinas  feebly  developed. 

Type. — Cfryptus  nehraskensis  Ashmead. 

MTBMICOMOBPHA,  new  mbfenui. 

Related  to  Pezomachus  Oravenhorst,  from  which  it  can  be  separated 
by  the  mesonotum  and  propoduem  being  separated  by  an  antero- 
posteriorly  long  furrow,  at  the  bottom  of  which  is  a  suggestion  of  a 
scutel,  the  scutel  being  as  long  dorsally  as  the  pronotum. 

Type. — Pezomachus  (Myrmicornorpha)  perniciosaf  new  species. 

PBZOMACmTS  (BfTRMICOMORPHA)  PSRinaOSA,  imw  «9MiM. 

Type4ocdl'Uy. — ^Brownsville,  Texas. 

Type.— No.  16296,  U.S.N.M. 

Female. — ^Length  4  mm.  Has  characters  in  common  with  P. 
spiraculus  Strickland,  from  which  it  may  be  distinguished  especially 
by  the  slender  antennae,  which  are  rather  brownish  stramineous  except 
at  the  tip  where  they  are  fuscous,  by  the  first  joint  of  the  flagel  being 
nearly  eight  times  as  long  as  thick  at  apex,  by  the  almost  uniformly 
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brownish  stramineous  body  and  appendages,  by  the  completely 
exareolate  propodeum  M^iich  is  subcorneal  and  virtually  without 
carinsB  except  for  vestiges  of  the  apical  transverse  carina  on  each 
side  of  this  sclerite. 

Labeled,  "Webster  No.  6446,  Bur.  Ent.  U.  S.  Dept.  Agric,  July 
24-29,  1912,  reared  from  cocoons  of  Metearw  laphygmae  Viereck; 
E.  G.  Smyth,  collector.'' 

The  flagel  is  20-jointed  in  the  type  and  19-jointed  in  a  paratopo- 
type.  

IfSOTHBROHIA  WDfHBMAIf ^  ntw  ^piciii. 

Type4ocdlity. — ^Plummer's  Island,  Maryland. 

Type.— Cat.  No.  16297,  U.S.N.M.  

Female. — ^Length  11.6  mm.  Related  to  N.  septemirumdlis  Krieger, 
from  the  original  description  of  which  it  differs  in  the  following  par- 
ticulars: Flagel  47-jointed;  the  blackish  spots  of  the  fore  wings 
occupying  the  apex  of  the  marginal  cell  and  the  upper  inner  comer 
of  the  second  submarginal  cell;  first,  dorsal,  abdominal  segment  with 
a  transverse  blackish  band  just  behind  the  spiracles;  apical  tarsal 
joint  of  hind  tarsi  blackish.  The  type  was  taken  by  the  writer 
August  4,  1912,  between  6  and  6  p.  m.,  as  it  was  flying  through  the 
woods. 

In  a  paratopotype  collected  November  9,  1902,  by  H.  S.  Barber, 
'  the  seventh,  dorsal,  abdominal  segment  has  a  subbasal  transverse 
blackish  band. 

ORTHOCRYPTUS,  new  genus. 

Related  to  ApsUopa  (Foerster)  Ashmead,  from  which  it  differs 
chiefly  in  the  malar  line,  which  is  shorter  than  the  mandibles  are 
wide  at  base,  in  the  more  typically  Cryptine  propodeiun  in  which 
the  basal  transverse  carina  and  the  apical  transverse  carina  alone 
are  prominent,  and  in  the  almost  slitlike  propodeal  spiracles. 

Type. — Oryptus  monticdla  Ashmead. 

PHTOADSUON  (PLB8IO|rATHUS)  BPGCHRJt,  imw  ipMiai. 

Type4ocality. — ^Bozeman,  Montana. 

Type.— Cat.  No.  16298,  U.S.N.M. 

Female. — ^Length  3  mm.  Judging  from  Schmiedeknecht's  arrange- 
ment of  European  species  of  Phygadeuon  this  species  is  related  to 
P.  lapponicus  Thomson  and  P.  Iseviventris  Thomson.  From  the 
former,  as  described  by  the  author  cited,  it  differs  in  the  brownish 
stramineous  coxsa,  in  the  blackish  stigma,  in  the  outer  angle  of  the 
discocubital  cell  being  obtuse,  and  in  the  first  and  second  joints  of 
the  flagel  in  the  female  being  brownish.  From  the  latter  species,  as 
described  by  the  author  cited,  it  differs  in  the  rather  slender  femora, 
in  the  third,  dorsal,  abdominal  segment  of  the  male  being  brownish 
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stramineous,  in  the  hind  coxBd  being  mostly  blackish,  and  in  the  hind 
femora  being  brownish  stramineous  beneath. 

AMotopotype. — Essentially  as  in  the  type,  except  as  noted  above,  and 
in  having  the  flagel  black  throughout. 

Labeled,  'Tarasite  on  Epochra  canadenris,  May  27,  1912."  Re- 
ceived by  the  Biu^au  of  Entomology,  United  States  Dept.  of  Agri- 
cultiu^,  from  Prof.  B.  A.  Cooley. 
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NOTES  ON  SOME  FOSSIL  HORSES,  WITH  DESCRIPTIONS 
OF  FOUR  NEW  SPECIES. 


By  OuYEB  P.  Hat, 
Rtimnh  AuoeiaU  of  the  Carnegie  ImtiUuHon  of  Washington. 


The  results  detailed  in  the  present  paper  have  been  arrived  at 
during  the  writer's  studies  on  the  Pleistocene  Vertebrata  of  North 
America,  pursued  under  the  auspices  of  the  Carnegie  Institution  of 
Washington.  The  materials  here  mentioned  are  preserved  in  various 
collections,  as  foUows:  In  the  United  States  National  Musemn;  the 
Academy  of  Natural  Sciences  of  Philadelphia;  the  Wagner  Free 
Institute  of  Science,  Philadelphia;  the  American  Museum  of  Natural 
History,  New  York;  Yale  University  Museum,  and  the  University 
of  Kansas.  To  the  officers  of  these  institutions  the  thanks  of  the 
writer  are  due  for  freely  given  permission  to  study  these  materials. 
Especially  is  the  writer  indebted  to  the  University  of  Kansas  for 
permission  to  describe  the  fine  skull  made  the  type  of  Equus  laurentius, 
and  for  photographs  of  it;  and  to  the  Carnegie  Institution  of  Wash- 
ington for  permission  to  publish  in  advance  the^e  results. 

SQinrS  FRATBRNUS  Uldy. 

In  1901  Mr.  J.  W.  Gidley,  now  of  the  United  States  National 
Museum,  published  a  valuable  paper  on  the  fossil  horses  of  North 
America.^  However,  in  that  paper,  as  it  seems  to  the  present 
writer,  Mr.  Qidley  fell  into  certain  errors  which  it  seems  desirable 
should  be  corrected. 

In  discussing  the  status  of  Leidy's  Eqwas  fratemus,  Mr.  Qidley 
came  to  the  conclusion  that  Cope,'  in  choosing  out  of  the  niunber  of 
teeth  which  Leidy  had  included  under  his  species,  had  picked  out 
the  wrong  tooth  as  the  tjrpe  of  E,  fraUmua.  Mr.  Gidley,  therefore, 
selected  another  tooth  as  type  of  this  species,  the  one  which  Leidy 
represented  by  figure  8  of  plate  16  in  Holmes's  Post-pliocene  Fossils  of 
South  Carolina.  However,  the  tooth  taken  by  Cope  as  the  type  was 
one  of  those  before  Leidy  when  he  gave  the  name,  and  he  likewise 
figured  it  in  the  same  publication  (pi.  15,  fig.  6).  It  must,  therefore^ 
according  to  the  established  rules  of  nomenclature,  remain  the  type 

1  BoU.  Amer.  Mus.  Nat.  Hlft.,  voL  14,  pp.  01-142,  pli.  \^-71,  flp.  1-25. 
>  Proo.  Amer.  PbikM.  Soe.,  vol.  84,  p.  407. 
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of  this  species.  This  tooth  is  now  in  the  American  Museum  of  Nat- 
ural History  and  has  the  catalogue  No.  0202.  The  tooth  selected  by 
Gidley  is  in  the  same  museum  and  bears  the  number  9200. 

Mr.  Gidley  concluded,  furthermore,  that  the  type  tooth  selected  by 
Cope  has  no  characters  by  means  of  which  it  can  be  distinguished 
from  E^U8  eomplicatua.  The  present  writer  agrees  with  him  that 
this  type,  figured  by  Leidy  *  and  again  by  Mr.  Gidley,  with  some 
restoration,' is  too  large  to  belong  to  the  same  species  as  those  teeth 
represented  by  Leidy's  figures  8  and  16  of  the  plate  referred  to,  and 
those  figured  by  Gidley  and  designated  as  C  and  D.  The  fore-and-aft 
diameter  of  the  crown  is  27  mm.;  but,  inasmuch  as  the  tooth  had 
been  worn  down  to  within  36  nam.  of  the  root,  this  diameter  was 
originally  probably  somewhat  greater,  29  mm.,  or  even  30  mm.  The 
width  is  29.5  mm.,  somewhat  greater  than  that  of  the  type  of  E. 
complicatus.    This  is.  too  great  to  permit  us  to  suppose  that  the 


FIOS.  1-3.— 1,  EQUU8  nUTBBlOJS.     X  1.     RiOHT  UPPB£  PBXMOLAS.      11488,  YaLK.   2, 
LKIT  XTPPKB  PBBMOLfS.     11489,  YaLX.  3,  RlOBT  V7PB£  PBZMOLAB.     11483,  YaLX. 

tooth  belonged  to  the  Floridan  horse  with  teeth  of  medium  size 
which  the  name  fratemus  has  generally  been  supposed  to  designate. 
Whether  or  not  we  ought  to  regard  the  name  E.  fratemus  as  a 
synonym  of  E.  complicatus  is  another  question.  We  may  not  be 
able  to  distinguish  the  larger  teeth  found  in  that  region  from  those 
of  E.  complicatus;  neither  does  our  insufficient  knowledge  of  them 
enable  us  to  say  positively  that  they  belong  to  the  last-named  species. 
Figures  of  some  of  these  teeth  of  questionable  species,  found  on  our 
south  Atlantic  coast,  are  here  presented.  Figure  1  represents  the 
grinding  surface  of  a  right  upper  tooth,  apparently  a  third  or  fourth 
premolar,  which  is  in  the  Yale  collection.  No.  11489.  It  is  stated 
that  it  was  found  in  the  phosphate  beds  near  Charleston,  South 
Carolina.  It  had  suffered  only  moderate  wear,  the  crown  having  yet 
a  height  of  75  mm.  The  fore-and-aft  diameter  of  the  grinding  sur- 
face (called  the  length  of  the  tooth  in  this  paper)  is  31  mm.;  the 
width,  27  mm.  Another  (fig.  2),  having  the  same  number  and  from 
the  same  place,  is  more  strongly  wonl,  the  height  being  only  55  mm. 

i  Proc.  Amor.  Phllos.  Soc.,  vol.  84,  pL  15,  fig.  6. 

1  BnlL  Amer.  Mas.  Nat.  Hltt.,  yol.  14,  p.  113,  flg.  8,  B. 
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It  belongs  to  the  left  side  and  is  taken  to  be  the  third  or  fourth  pre- 
molar. Its  length  is  32  mm.,  the  width,  27.6  mm.  A  third  tooth  m  the 
collection  at  Yale,  found  also  in  South  Carolinay  and  having  the 
nimiber  11483,  is  represented  by  figure  3.  It  is  the  third  or  fourth 
right  upper  premolar.  The  height  of  the  crown  is  65  mm.,  the 
length  28  mm.,  the  width  28  mm.  The  enamel  is  strongly  fdded. 
A  fourth  tooth,  which  belongs  to  the  collection  of  the  Wa^er  Free 
Institute,  Philadelphia*,  appears  to  belong  with  those  just  described, 
although  the  enamel  is  much  more  plicated  than  in  figures  1  and  2. 
It  has  the  catalogue  No.  4086,  and  is  one  of  several  teeth  col- 
lected along  Peace  Creek,  in  1888,  by  Mr.  Joseph  Willcox.  This 
tooth  (fig.  4)  has  the  crown  72  mm.  high,  31  mm.  long,  and  26  mm. 
wide.  A  part  of  the  inner  face  of  the  tooth  is  missing.  These  teeth 
resemble  dosely  those  of  E.  eompUcatua,  although  some  of  them  have 
the  enamel  litUe  folded. 

In  the  collection  of  the  Wagner  Free  Institute  is  a  part  of  a  lower 
jaw  of  a  horse  of  apparently  medium  or  mpjderately  large  size.  This 
jaw  was  obtained  by  Mr.  Willcox  on  the  Caloosahatchie  River, 
Florida,  in  1888.  It  fiimishes  the  symphysis  and  a  part  of  the  left 
ramus,  with  the  right  third  incisor,  all  the  left  incisors,  and  the 
second  and  third  premolars.  The  animal  was  young,  but  mature. 
This  jaw  was  referred  to  Equvs  fratemvs  by  Cope.^  Accordiog  to 
Cope,  Doctor  Leidy  also  determined  it  as  EguuafraterMis.  By  Cope 
it  was  associated  with  two  upper  cheek  teeth  from  Peace  Creek. 
One  of  these,  whose  diameters  are  given  as  29  mm.  and  24  mm.,  may 
be  the  tooth  represented  here  by  figure  5.  The  other,  not  recog- 
nized with  certainty,  designated  by  Cope  as  ''No.  2,"  measured  fore 
and  aft  25  mm.,  traversely  26  mm.  In  his  measurements  of  the  third 
premolar  of  the  lower  jaw  Cope  gives  as  the  width  17  mm.  It  is 
probable  that  he  included  the  cement.  This  is  not  practicable, 
because  it  is  often  missing  in  fossil  teeth. 

Meaturementi  of  ihe  lower  jaw: 

nun. 

Length  of  the  eymphysis 75 

Width  of  the  symphysis  where  narrowert 40 

Width  of  the  symphysis  at  third  incisors 53± 

Height  of  jaw  at  front  of  pm,.^ 60 

Height  of  jaw  behind  pm., 82 

Distance  from  i.,  to  pm., 82 

Width  oft., 16 

Width  oft., 17 

Width  of  i.j 18 

Length  of  grinding  surface  of  pm.j 31 

Width  of  grinding  surface  of  pm.^ 14. 5 

Height  of  crown  of  pm., 76 

Length  of  crown  of  pm., 29 

Width  of  crown  of  pm., 15. 5 

t  Proo.  Amar.  Phflos.  Soo.,  toL  H  P*  4tt> 
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Figure  1,  on  plate  69,  represents  the  little  worn  incisors  of  the  jaw. 
It  has  been  prepared  from  a  photograph  of  a  cast  of  the  front  of  the 
jaw.  It  will  be  seen  that  none  of  the  teeth  has  a  complete  cup.  In 
the  first  and  second  incisors  the  cup  is  open  to  the  bottom  on  the 
lingual  side;  while  the  third  incisor  shows  only  traces  of  the  cup. 
It  is  this  simple  condition  of  the  incisors  that  led  Cope  to  base  on 
this  jaw;  his  genus  Tomolabii.^  * 

Figure  6  shows  the  arrangement  of  the  enamel  in  the  second  and 
third  premolars.  It  is  somewhat  more  complicated  than  usual  in 
the  corresponding  teeth  of  species  of  Equua. 

Because  (1)  of  the  close  resemblance  of  the  type  tooth  of  E.fraUr- 
was  to  the  tooth  of  E.  camplicaius  and  the  possibility,  even  probability, 
that  these  species  are  identical,  and  (2)  because  the  incisors  of 
E.  complicaius  are  very  different  from  those  of  the  lower  jaw  in  the 
Wagner  Free  Institute,  the  writer  was  at  first  disposed  to  refer  the 
jaw  just  mentioned  to  the  species  described  below  as  E.  leidyi.  How- 
ever, the  third  premolar,  seems  to  have  the  long  diameter  too  great 
to  belong  with  the  type  tooth  of  E.  leidyi;  although  perhaps  not  too 
great  to  go  with  the  tooth  of  figure  5  in  case  it  belongs  to  E.  leidyi. 
Under  the  circumstances,  therefore,  it  seems  best  for  the  present,  to 
retain  the  name  of  E.  fratem/as  for  those  larger  equine  teeth  which 
are  found  along  our  south  Atlantic  coast,  and  which  approach  more 
or  less  closely  in  size  and  structure  the  type  of  this  species,  as  selected 
by  Cope;  furthermore,  to  associate  with  these  teeth  the  lower  jaw 
above  described,  following  thus  the  example  of  Leidy  and  Cope. 
This  appears  to  be  the  more  advisable,  because  in  the  Peace  Creek 
collection  there  are  other  lower  teeth  which  it  seems  necessary  to  refer 
to  E,  leidyi,  as  noted  below.  It  must  be  said,  however,  that  it  seems 
very  probable  that  such  teeth  as  those  represented  by  figures  1  and  2 
represent  a  species  distinct  from  the  typical  E,  fraUmus, 

BQUUS  LSmTI,  new  iptdM. 

Type. — One  of  six  teeth  in  the  Wagner  Free  Institute  of  Science, 
Philadelphia,  which  have  the  catalogue  number  4086.  Found  in 
supposed  Pleistocene  deposits  on  Peace  Creek,  Florida. 

Qiaracterized  by  teeth  of  medium  size,  the  length  of  the  grinding 
surface  of  the  first  molar  being  about  25  mm.,  the  width  about  24  nmi., 
excluding  the  cement.  Enamel  surrounding  the  lakes  rather  strongly 
folded.    Type  tooth  moderately  curved. 

This  name  is  intended  to  designate  a  horse  which  possessed  teeth 
of  medium  size,  examples  of  which  have  been  found  at  various  localities 
from  North  Carolina  to  Florida.  Among  these  are  certain  teeth 
figured  by  Leidy  '  and  others  by  Mr.  Gidley. "    As  the  special  type  of 

1  Proo.  Amer.  Phflos.  Soo.,  vol.  80,  p.  US;  tqL  34,  P*  406. 
t  Holmes's  Post-PUooene  Foss.  8.  C,  pi.  15,  flfs.  8, 16. 
•  BuU.  Amer.  Mus.  Nat.  HJst.,  vol.  14,  figs.  8,  C.  D. 
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the  species  there  is  taken  a  tooth  (fig.  7)  which  belongs  in  the  collec- 
tion of  the  Wagner  Free  Institute  and  which  is  one  of  six  found  some- 
where along  Peace  Creek  by  Mr.  Joseph  Willcox.  It  is  impossible 
that  all  these  teeth  belonged  to  the  same  individual,  and  they  prob- 
ably did  not  belong  all  to  the  same  species.  One  has  already  been 
referred  to  the  species  which  it  seems  advisable  to  regard  as  E./rater- 
nus  (fig.  4) .  Two  other  teeth  are  referred  to  the  species  here  described, 
and  they  may  have  belonged  to  the  same  individual  (figs.  8,  9).  The 
following  are  the  dimensions  of  these  teeth: 


Teeth. 


Height  of 
crown. 


Length  of 
crown. 


Wiothof 
crown. 


Protooone. 


Toothofflg.7(type). 

Tooth  of  fig.  9 

Tooth  of  flg.O 


11 
12 
11 


Fl08.  4-10.— 4,  6,  10,  BQT7T7S  nUinBNUS.     X  1.     4066,  WaOMXB.     4,  RIQHT  UFPXB  MOLAB;  6,  LETT 
8K00ND  AND  THISO  PKBM0LAB8;    10,  RlQHT   UFPBB  PSBMOLAR?     5,  7,  8,  0,  EQT7T78  LKIDTL     X  1. 

4086,  Waonxb.   6,  Right  uma  pbsmolab;  7,  Right  uppbb  molab.   Ttpb.  8,  Right  vppbb 
molab;  9,  Right  uppeb  pbbmolab? 

The  tooth  taken  as  the  type  is  believed  to  be  a  molar,  either  the  first 
or  the  second.  The  other  two  are  supposed  to  be  premolars.  It  will 
be  observed  that  in  these  teeth  the  enamel  surrounding  the  lakes 
is  much  folded  on  the  adjacent  borders,  while  the  front  border  of  the 
anterior  lake  and  the  hinder  border  of  the  posterior  are  deeply 
notched.  The  post-protoconal  valley,  that  entering  the  tooth  on 
the  inner  face,  behind  the  protocone,  lacks  much  of  reaching  outward 
halfway  to  the  median  style  of  the  outer  face  of  the  tooth. 

One  of  the  six  teeth  mentioned  is  represented  by  figure  5.  It  is  a 
right  premolar,  either  the  third  or  the  fourth.  The  height  of  the 
crown  is  62  mm.,  the  length  28  mm.,  the  width  24  mm.    This  prob- 
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ably  belongs  to  the  species  here  described ;  although  the  length  of  the 
grinding  surface  is  equal  to  some  teeth  tiiat  are  referred  to  E.  fro- 
temus.  Still  another  of  the  six  teeth  is  doubtful  (fig.  10).  The 
height  of  the  crown  is  37  mm.,  the  length  26  mm.,  the  width  27  mm. 
This  may  be  a  third  or  fourth  premolar  of  E*  Jraternua  which  has  a 
short  grinding  surface,  because  the  tooth  was  worn  down  to  one-half 
or  less  of  its  original  length. 

In  the  American  Museum  of  Natural  History  are  several  horse 
teeth  which  were  collected  some  years  ago  by  Prof.  F.  W.  Putnam, 
on  the  Alifia  River,  near  its  entrance  into  Tampa  Bay.  One  is  here 
figured  (fig.  11).  It  belonged  to  the  right  side  and  is  a  premolar,  the 
anterior  outer  style  (paiastyle)  being  flattened  and  furnished  with  a 
furrow.  It  is  worn  down  one-half  its  length,  the  height  of  the  crown 
being  35  mm.  The  length  of  the  grinding  surface  is  24  mm.,  the 
width  24  mm.,  the  protocone  12  mm.  The  enamel  of  the  lakes  is 
pretty  strongly  folded.  This  tooth  is  to  be  referred  to  E.  leidyi. 
Figure  12  is  l^ewise  from  Alifia  River,  but  is  a  considerably  larger 
tooth  and  appears  to  approach  E.  fratenma.  This,  too,  is  a  well- 
worn  tooth;  the  height  of  the  crown  being  40  mm.  The  length  of 
the  grinding  face  is  30  mm.,  the  width  27  mm.,  the  protocone  14  mm. 
It  belonged  on  the  right  side  and  seems  to  be  a  premolar. 

Some  of  the  difficulties  under  which  the  student  of  fossil  horses 
labors  are  here  illustrated.  It  may  be  perfectly  obvious  that  two 
species  are  present  and  that  they  differed  in  size;  but  the  teeth  of  the 
larger  individuals  of  the  smaller  species  may  equal  in  size  the  teeth  of 
the  smaller  individuals  of  the  larger  species.  The  matter  is  likewise 
complicated  by  the  fact  that  the  premolars  are  larger  than  the  molars 
of  the  same  individual.  It  may  not  always  be  possible  to  identify 
single  teeth;  but  that  the  species  that  possessed  such  teeth  as  those 
of  figures  7  and  8  was  identical  with  that  furnishing  the  teeth  of 
figures  1  and  2  the  writer  regards  as  very  improbable. 

In  the  collection  from  Peace  Creek,  with  the  No.  4086  of  the 
Wagner  Free  Institute,  are  six  lower  teeth  of  medium  size  which  the 
writer  refers  to  E.  Uidyi.  Two  of  these  are  little  worn  and  appear  to 
have  belonged  to  the  same  individual;  one  on  the  left  side,  the  other 
on  the  right  (fig.  14).  A  third  has  the  crown  more  worn  (fiig.  13).  A 
fourth,  the  last  left  molar,  seems  to  have  the  crown  worn  down  to 
about  two-thirds  its  original  height. 

The  following  are  the  dimensions  of  the  three  figured: 


Teeth. 


Height  of 
orowu. 


Length  of 


Width  of 


Tooth  of  fig.  14. 
Tooth  of  fig.  18. 
Tooth  of  flg.  15. 


13 
U 
U 


These  lower  teeth  are  remarkable  because  of  their  narrowness. 
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In  the  case  of  the  tooth  of  figure  14  the  fore-and-aft  diameter  is 
taken  about  25  nun.  below  the  grinding  surface,  because  there  the 
normal  dimension  is  reached.  The  diameter  of  the  actual  surface  is 
28  mm.  The  tooth  of  figure  15  is  longer  than  the  others,  because  it  is 
the  hindermost  tooth.  It  will  be  observed  that  in  length  of  grinding 
surface  these  teeth  agree  with  the  upper  molars  of  E.  leidyi,  being  too 
small  to  belong  to  E.fratemus  and  too  large  to  have  armed  the  lower 


Fi06.  11-lS.— 11,  EQUU8  Lxmn.    X  1.    Riobt  xtppeb  psbmolab.    AiOBB.  Mua.  Nat.  Hist.    13-16, 

EQT7T78  nULTISNUS.  X  1.  13,  RiOHT  UfTKB  PBXMOLABT  AMEB.  MU8.  NAT.  HIST.  13,  LOWSB 
BIGHT  MOLAR  OB  PREMOLAB.  4066,  WaQNEB.  14,  LOWEB  BIQHT  MOLAB  OB  PBEMOLAB.  4066, 
WaQNBB.     15,  LOWBB  LETT  LAST  MOLAB.     4066,  WaQNBE. 

jaw  of  the  species  next  to  be  described.  Figure  16  represents  a  lower 
left  premolar  or  molar  from  Alifia  River,  Florida.  The  height  of  the 
crown  is  61  mm.,  its  length  27  mm.,  its  width  11.5  mm.  on  the  worn 
face,  but  lower  down  13  mm.  It  differs  from  the  teeth  of  figures  13, 
14,  and  15  in  the  more  plicated  enamel. 


F|08.  16-18.— 16,  EQUT78  UDDTI.     X  1.     LOWEB  LETT  MOLAB  OB  PBEMOLAB. 

Ameb.  Mua.  Nat.  Hut.   17-18,  Eqttus  uttobalib.    X  l.   17,  Uppeb 

LETT  MOLAB.    TTPB.     4066,  WaOHBB.     18,   UpPEB  LEFT    MOLAB.    4066, 

Waqhbb. 

SQUnS  LITTORALIS,  new  ipeciM. 

Type. — One  of  six  teeth  in  the  Wagner  Free  Institute  of  Science, 
Philadelphia,  which  have  the  No.  4086.  Found  in  supposed  Pleisto- 
cene deposits  on  Peace  Creek,  Florida. 

Characterized  by  teeth  of  small  size,  the  grinding  surface  of  the  first 
molars  having  a  length  and  a  width  of  about  21  mm.  Enamel  sur- 
rounding the  lakes  rathe.*  strongly  folded.  The  crown  somewhat 
more  curved  than  in  E.  leidyi. 

Accompanying  the  teeth  found  by  Mr.  Willcox  on  Peace  Creek,  as 
mentioned  on  page  573,  are  others  which  belonged  to  a  smaller  horse 
than  that  described  as  E.  leidyi.  Two  of  these  teeth  are  left  upper 
molars  and  are  shown  in  figures  17  and  18*    To  this  horse,  believed 
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to  be  hitherto  without  a  name,  is  given  the  title  Eguus  liUaralis.  The 
tooth  represented  by  figure  17  is  taken  as  the  type,  but  that  of  figure 
18  certainly  belonged  to  the  same  species,  possibly  to  the  same  indi- 
vidual. The  anterior  half  of  the  outer  wall  of  enamel  of  the  type  has 
been  split  off. 
The  following  are  the  dimensions  of  these  teeth: 


Teeth. 


Height  of 


Length  of     Width  of 


Protooooe. 


Tooth  offlg.  17  (type). 
Toothofflg.l8....T:.. 


21 
21.6 


U 
12 


These  teeth  seem  somewhat  more  curved  than  those  of  E.  leidyi* 
A  curved  line  representing  the  hinder  border  of  the  outer  face  has  its 
chord  62  mm.  long,  and  its  middle  point  is  about  6.5  mm.  distant  from 
the  chord.  The  chord  of  the  inner  face  is  53  mm.  long  and  the  middle 
point  of  the  face  is  7  mm.  distant  from  the  chord.  The  post-protoconal 
valley,  as  represented  by  the  two  teeth  at  hand,  is  narrow  and  falls 
much  short  of  reaching  half  way  to  the  median  style  of  the  outer  face 
of  the  tooth.  No  lower  teeth  are  known  that  agree  in  size  with  the 
upper  teeth  described  above. 

Mr.  Gidley^  states  that  there  are  in  the  American  Museum  of 
Natural  History  a  small  tooth  from  Peace  Creek,  Florida,  and  another 
from  Lookout  Moimtain,  Tennessee.  It  )a  suggested  that  these  may 
belong  to  Owen's  Eguus  tau,  a  species  described  from  the  Valley  of 
Mexico.  The  present  writiBr  has  not  seen  these  teeth,  but  from 
Gidley's  measurements,  taken  from  Owen's  figures,  as  well  as  from 
Owen's  statement,  it  is  to  be  noted  that  in  all  the  premolars  and 
molars  the  length  of  the  grinding  surface  is  greater  than  the  width; 
whereas,  in  the  teeth  of  E.  liUoralis,  the  width  is  greater  than  the 
length.  Moreover,  Owen's  figure  indicates  no  such  complexity  of  the 
enamel  in  E.  Um  as  characterizes  the  teeth  of  E.  liUoralis, 

BQUUS  mOBRARKIf  SIS,  new  ipeclet. 

T)fpe. — ^A  nearly  complete  skull  belonging  to  the  United  States 
National  Museum  and  having  the  catalogue  number  4999.  Found 
in  supposed  lower  Pleistocene  deposits,  at  Hay  Springs,  Nebraska. 

Characterized  by  teeth  of  rather  large  size,  the  length  of  the  grind- 
ing surface  of  the  first  molar  being  about  27  mm.,  the  width  about 
the  same.    Enamel  of  the  lakes  of  rather  simple  pattern. 

The  skull  to  which  the  name  Equus  niohrarensis  is  here  given  was 
discovered  in  1886  by  Prof.  J.  B.  Hatcher,  along  the  Niobrara  River, 
near  Hay  Springs,  Nebraska.  When  found  it  was  in  a  more  or  less 
broken  condition,  and  it  was  afterwards  put  in  its  present  state  by  Mr. 
Alban  Stewart.    As  shown  by  plate  69,  figs.  2, 3,  and  plate  70,  the  bone  is 


tBoU. 


.Miii.Nat.Hlft:   ▼oLHp.m. 
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lacking  to  some  extent  on  the  sides  and  middle  of  the  face  and  here  and 
there  in  other  places;  but  the  structure  of  the  essential  parts  is  evident. 
Other  remains  of  evident^  the  same  horse  have  been  collected  at 
Hay  Springs  and  the  neighboring  region  for  the  United  States 
National  Museum  and  the  American  Museum  of  Natural  History,  in 
New  York.  Some  of  these  were  identified  by  Mr.  Gidley  as  Eqwaa 
compUcatua,^  and  the  left  cade  of  the  upper  jaw  of  one  specimen, 
No.  2725,  was  figured  ^  under  this  name.  In  the  same  paper '  Mr* 
Gidley  figured  and  identified  as  E.  compUcatua  the  left  upper  cheek 
teeth  of  a  specimen  which  he  had  found  in  the  canyon  of  Tule  Creek, 
in  Swisher  County,  Texas.  This  specimen  likewise  appears  to  belong 
to  E.  niobrarenais. 

It  is  proper  to  say  here  that  before  the  writer  began  to  study  the 
skuU  here  described  Mr.  Oidley  had  recognized  it  as  belonging  to  an 
undescribed  species. 

Below  are  found  measurements  which  have  been  taken  from  the 
skull,  No.  4999,  United  States  National  Museum.  In  another  column 
are  presented  corresponding  measurements  taken  on  the  skull  of  a  do- 
mestic horse,  No.  843,  of  the  United  States  National  Museum.  The 
age  of  the  latter  seems  to  have  been  about  6  years,  while  the  Nio- 
brara horse  appears  to  have  been  approximately  a  year  younger.  As 
the  lower  jaw  of  the  skull.  No.  843,  of  the  domestic  horse  is  missing, 
measurements  of  this  part  are  supplied  from  No.  174960  of  the 
United  States  National  Museum,  a  large  gelding,  whose  skull  has  a 
length  oi  640  mm.  The  upper  row  of  cheek  teeth,  however,  measures 
the  same  as  in  No.  843. 


MeaswremenU  of  skuU  in  miXUmeten, 


Distanoei. 


jr. 


Int. 


t 


From  middle  of  incliivc  border  to  front  of  tomman  majniifn 

From  middle  ofindsiTe  border  to  fhmt  of  posterior  Dens 

From  middle  of  Indiive  border  to  tear  of  notoh  between  nasal  and  premaxfllsc 

From  middle  of  indsfyebordv  to  rear  of  oodpltilerest 

From  middle  of  inoiBlrebordertofhrnt  of  pm.*. 

From  middle  of  indslve  border  to  ftont  of  orbit 

Width  acrofl  mastoid  proeesses 

Width  across  hinder  nane 

Width  acrog  artjciolatfcm  ftr  lower  Jaw 

Width  fhmioiitskle  to  outside  of  last  molars 

Width  flrom  outside  to  ontslda  of  outer  Inolsors 

Distance  between  fhmts  of  orbits. 

Djstanee  between  the  rear  ef  the  orbits 

Width  of  skull  on  madlaiTridfe  at  mazmo-matarsature 

Width  of  palato  at  last  mobiB. 

Width  of  palato  at  pm.* 

Distance  across  premaxfflm  at  middle  of  nasal  opening 

Least  width  of  space  between!.*  and  pm.'. 

Distance  between  I.* and  pm.*. 

Diameter  of  orbit,  fore  and  aft. 

From  front  of  lower  Jaw  to  rear  of 
Length  of  ssrmphysta  of  lower  Jaw. 

He®itofiawatfroatofm.i... 

Rearof<.ttofrontofpm.s. 

iBalLAflMr.Maa.Nat.Hlft,ToLHp.l«.  siaem.,pLia,flc.Bi 

e9077*—Proc.N.M.ToL44— 18 87 


aoo 

196 
602 
14S 
862 
UB 
65 

ai3 
m 

76 
183 
320 
188 
77 
68 
67 
46 
110 
70 
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MeamiremenU  of  (he  teeth. 


Testh. 


Upper. 


remit. 


B.cobattiut. 


hOJH 


B.  MiOOfB* 


E.eaboO»9. 


Laii£th  molAr*] 
Length  premol 

Length  molar  aeries 

Heiuit  of  crown  of  mJ 

Pfii>,  length 

protooone 

Pm.»,fegrth 

protooone. 

Pm.^  length 

wMth. 

protooone 

Jf.i    foigth 

wWth. 

protooone. 

M.\  feorth 

protooone '. 

Jf.»,  length 

wWth 

protooone 

/.I,     diameter,  side  to  side . 

diameter,  fore  and  aft. 
/.s,     diameter,  side  to  side. 

diameter,  fore  and  aft. 
/.*,     diameter,  side  to  side. , 

diameter,  fore  and  aft. 


179 
08 
81 
75 
88 
37 
10 

ao 

28 

13.5 

» 

37 

14 

37 

28 

18 

37 

35 

14 

36 

33 

14 

10 

13 

20 

12 

31 

11 


186 
08.5 
85 


mm. 
180 
04 
84 


187 
07 
00 


40 

37 

10 

30 

20 

14 

20 

30 

15 

37 

20 

15 

38 

38 

16 

81 

25 

16.5 

16 

11.5 

18 

11 

20 

11 


85 
15 


36 

16 


28 
16 


30 

17.5 


30 
16 


30 
17 


27.5 
14 


37 
15 


37 
13.5 


38 
15 


30 
13 


34 

14 


17 
11 
17 
11 
17 
11 


16 
11 
10 
11 
17 
13 


Having  compared  many  ol  the  measurements  of  the  skulls,  as 
given  above,  with  the  length,  it  is  fomid  that  the  ratios  in  the  two 
species  are  not  greatly  different.  Nevertheless,  as  will  be  seen  from 
the  table  on  page  590,  the  skull  is  wider  in  the  present  species  than  in 
the  domestic  horse  and  the  nose  is  rather  short.  The  size  of  the 
brain  case  is  remarkable.  Its  width,  measured  above  the  hinder 
root  of  the  zygomatic  arch,  is  122  mm.  In  the  skull  of  the  domestic 
horse.  No.  843,  the  width  is  115  mm.  It  will  be  seen  that  the  teeth 
agree  closely  in  their  dimensions  with  those  of  E.  cabaUuSf  although 
those  of  the  fossil  species  are  somewhat  wider,  above  and  below. 
It  appears  therefore  necessary  to  find  most  of  the  specific  differences 
in  Uie  structure  of  the  teeth.  In  general  the  arraogement  of  the 
enamel  of  the  cheek  teeth  is  simpler  than  in  the  domestic  horse,  as 
seen  on  the  hinder  border  of  the  anterior  and  the  front  border  of  the 
posterior  lakes  (fig.  19).  Here  the  enamel  band  has  merely  one  or 
two  short  loops,  whereas  in  the  domestic  horse  it  is  almost  always 
considerably  crinkled.  The  valley  which  enters  the  face  of  the  tooth 
from  the  lingual  side,  the  post-protoconal  valley,  appears  usually  to 
extend  farther  outward  than  in  the  domestic  horse.  In  the  latter 
the  distance  from  the  inner  wall  of  the  protooone  to  the  anterior  and 
outer  extremity  of  the  post-protoconal  valley  is  equal  to  or  lees  than 
the  distance  from  the  latter  point  to  the  enamel  wall  of  the  median 
ridge,  or  style,  on  the  outer  face  of  the  tooth.    In  E.  mcbrarensis 
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the  valley  is  usually  extended  somewhat  farther  toward  the  outward 
face.  Here,  as  in  other  characters,  deviations  from  the  rule  are  to 
be  expected. 


I 

Figs.  lo-XL.— 19»  Equus  kiobrabshbis.  x  }.  Urns  jaw,  ucrr  bidb.  Tm.  40BO,  U.  &  Nat.  Mus. 
20,  Lbit  lowbb  jaw.  Ttfb.  4090,  U.  S.  Nat.  Mus.  21,  Lett  lowbb  jaw.  2726,  Amkb.  Mus. 
Nat.  Hist. 

In  the  lower  cheek  teeth,  both  premolars  and  molars  (fig.  20) ,  the 
loop  of  enamel  which  enters  the  crown  at  the  middle  of  the  outer 
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face  is  short,  not  being  pennitted  to  push  itself  in  betwe^i  the  ad|«r 
cent  ends  of  the  two  longitudinal  loops  of  enamel.  In  the  domestic 
horse  the  outer  yalley  insinuates  itself  between  the  two  InngiinHin^ 
loops  of  the  true  molars* 

The  first  and  second  upper  mdsors  have  deep  cups  (tezt^.  19; 
pi.  69,  fig.  4) .  If  there  was  originally  a  notch  on  the  hkider,  or  lingual. 
Up  of  the  cup  of  the  first  incisors,  all  traces  of  it  have  been  worn  away, 
lliere  seems  to  have  been  a  very  shallow  notch  on  the  lingual  lip  of 
the  second  incisor.  The  third  incisors  had  just  b^un  to  suffer  wear. 
Each  has  a  cup  about  20  mm.  deep,  but  the  lip  on  the  lingual  side  is 
notdied  nearly  to  the  bottom  of  the  cup.  The  hinder  part  of  this  lip 
rounds  into  the  opposite,  or  buccal,  Up,  between  the  middle  and 
hinder  thirds  of  the  latter. 

There  was  evidently  a  shallow  notch  in  the  lingual  lip  of  the  second 
lower  incisor  (pi.  71,  fig.  1).  The  cup  of  the  third  incisor  is  very 
incomplete.  Its  lingual  lip  is  notched  broadly  and  nearly  to  the  bot- 
tom of  the  cup.  This  lip  is  represented  by  a  descending  ridge  in 
front  and  by  a  tubercle  about  the  middle  of  the  lingual  face  of  the 
tooih.    The  remainder  of  this  face  is  concave  transversely. 

In  the  America^  Museimi  of  Natural  History  is  a  mandibular 
symphysis  which  the  writer  regards  as  belonging  to  K  niobrarenais. 
It  bears  the  coUector's  number  24.  It  presents  all  the  permanent 
indsors,  of  which  the  first  and  second  are  somewhat  worn  (pi.  71, 
fig.  2).  The  third  on  each  side  had  made  its  way  through  the  bone, 
but  not  yet  through  the  gum.  Just  outside  of  the  front  border  of 
each  n  seen  the  root  of  the  milk  incisor  just  about  to  be  displaced. 
The  cup  of  the  third  permanent  incisor  has  a  low  lingual  lip,  not  well 
shown  in  the  figure,  but  the  bottom  of  the  cup  extends  25  mm. 
below  it.  This  tooth  is  thus  quite  different  from  the  corresponding 
one  of  the  type.  Doubtless  here  as  in  other  characters  there  is  a 
good  deal  of  variation.  Even  in  the  domestic  horse  there  is  consider- 
able variation  in  the  completeness  of  the  cup  of  the  third  incisor. 
Mr.  Gidley  ^  has  referred  to  this  variation  and  published  three  figures. 
Nevertheless  in  the  domestic  horse  the  absence  of  the  cup  is  a  rare 
occurrence;  and  we  may  expect  to  find  in  E.  niobrarenais  some  con- 
dition that  prevails.  Possibly  this  tooth  in  the  type  is  less  completdy 
developed  than  usual;  or  it  is  possible  that  the  piece  of  jaw  numbered 
24  belongs  really  to  some  other  species.  The  condition  of  the  incisor 
in  the  type  is  not  advanced  reaUy  beyond  that  of  the  same  tooth  in 
a  jaw  that  is  referred  provisionally  to  E.  excdaua  (pi.  71,  fig  3). 
This  has  the  catalogue  number  2762  in  the  American  Museum  of 
Natural  History. 

The  foUowing  notes  and  measurements  have  been  taken  from  No. 
2725  of  the  American  Museum  of  Natural  History,  New  York,  the 

1  BoU.  Amer.  Mas.  Nat.  Hilt.,  TdL  14,  p.  108,  flf.  <. 
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specimen  figured  by  OkUey.  By  lengtJi  of  the  tooth  is  meant,  here 
as  elsewhere,  the  fore-and-aft  extent  of  the  crown,  not  the  hei^t  of 
the  tooth.  The  fore-and-aft  extent  of  the  protocones  is  also  given. 
It  shotild  be  observed  that  in  comparing  the  dimensions  of  the  teeth, 
the  lengths  of  pm.^,  pni.,,  m.',  and  m.,  are  less  constant  than  those  of 
the  other  teeth. 

MMtunmeiUM  qf  tmik, 

mm. 

Length  of  the  upper  premolar-molar  series 190 

Lepgth  of  the  upper  premolar  series 1^7 

Leiiglk  of  the  upper  mdar  series 83 

Pm,\  length. 42 

width 30 

protocone 12 

Pm,\  length 32 

width 30 

protocone 17 

Pm.\  length SI 

width 80 

protocone 16 

M.\     length 80 

width 27 

protocone 14 

M.\     length 80 

width 25 

protocone 15 

M.\     length 26 

width 20 

protocone IS 

Besides  the  maxilla  and  cheek  teeth  described  here  the  type 
specimen  presents  the  premaxillsB,  the  incisors  and  both  canines. 
With  this  upper  jaw  there  is  present  also  a  part  of  a  lower  jaw  which 
belonged  to  the  same  individual  and  which  presents  the  left  ramus 
and  symphysis,  with  all  the  cheek  teeth  (fig.  21),  the  left  canine 
and  all  the  incisors. 

MeaturemerUi  of  teeth, 

mm. 

Length  of  premolar-molar  series .* 200 

Length  of  premolar  series 110 

Length  of  molar  series 90 

Pm.2,  length 38 

width 17 

Pm.3,  length 33 

width 19 

Pm.4,  length 32 

width 18 

if.i,    length ; 30 

width 16 

M.^,    length 32 

width 15 

M.t,    length 81 

width 11 
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In  the  upper  jaw  the  first  and  second  incisors  have  a  deep  cup; 
the  third  incisor  has  the  cup  widely  open  on  the  hinder  face  of  the 
tooth.    The  canines  were  just  emerging  from  the  bone. 

In  the  lower  jaw  the  first  and  second  incisors  are  a  little  woniy 
while  the  third  had  just  begun  to  be  worn.  The  second  has  the 
hinder  border  of  its  cup  a  Uttle  notched;  while  the  third  is  widely 
open,  as  in  the  same  tooth  of  the  type  specimen.  The  canines  were 
just  coming  through  the  bone  very  dose  to  the  third  canine*  From 
the  figure  of  the  lower  teeth  (fig.  21)  it  will  be  seen  that  the  valley 
at  the  middle  of  the  outer  face  does  not,  or  hardly  at  all,  push  itself 
in  between  the  adjacent  ends  of  the  longitudinal  valleys.  These 
teeth  differ  but  slightly  from  those  of  figure  5. 

Meoiurements  of  upper  and  lower  jawa. 

mm. 

Height  of  maxilla  above  ;>m.^ 106 

Height  of  maxilla  above  pm.^ 71 

Width  of  upper  jaw  at  i.* 76 

From  front  of  j^m.' to  caniDe  (diastema) 66 

From  front  of  ;>m.*  to  front  of  premaxilla 137 

Height  of  lower  jaw  at  rear  of  m .  j 123 

Height  of  lower  jaw  at  rear  of  pm.2 70 

Width  of  lower  jaw  at  t. 3 66 

Difltance  between  pm.3  and  t.j 90 

Length  of  symphysis  of  lower  jaw 82 

It  may  be  of  value  to  describe  some  milk  teeth  which  appear  to 
belong  to  this  species.  In  the  collection  of  the  American  Museum 
of  Natural  History  is  a  part  of  a  right  maxilla  which  contains  the 
second,  third,  and  fourth  milk  molars  (fig.  22).  It  has  the  col- 
lector's number  81.  The  bases  of  the  teeth  are  concealed  and  con- 
sequently one  can  determine  only  approximately  the  height  of  the 
crown.  This  i^pears  to  be  about  45  nmi.  The  state  of  wear  of 
the  teeth  indicates  a  colt  about  6  months  old.  At  the  stage  of  wear 
in  which  the  teeth  are  found,  the  post-protoconal  valley  opens  into 
the  anterior  lake.  The  fourth  milk  molar  is  but  little  worn.  Prob- 
ably about  3  millimeters  ought  on  this  account  to  be  added  to  its 
width  as  given  below. 

Measurements  of  upper  mUk  molars. 


Teeth. 

Length  of 
srindJnc 
saifaoe. 

Width  of 
grtDding 
surfiBoe. 

Protooons. 

Dm.i 

mm, 
46 
94 
34 

mm, 
2S 
34 
21 

10 

Dm,* 

9 

j>m.* 

14 

As  is  well  known,  the  milk  molars  are  distinguished  from  the 
premolars  which  succeed  them  by  their  relatively  low  crowns.    It 
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will  be  observed  also  that  these  milk  molars  are  both  longer  and 
narrower  than  the  premolars. 

In  the  American  Museum  of  Natural  History  is  a  lower  jaw  of  a 
yoimg  horse  which  the  writer  refers  to  Equus  niobrarensis.  It  was 
found  at  Hay  Springs,  with  the  other  remains  obtained  there.  In 
this  jaw  there  are  present  the  three  milk  molars  (fig.  23)  and  the 
anterior  two  permanent  molars.  The  second  of  these  is  little  worn. 
The  first  permanent  incisors  had  not  yet  begun  to  wear  and  the 
others  are  missing  from  the  specimen.  The  specimen  is  to  be  com- 
pared with  a  jaw  of  similar  age  described  here  under  E.  excdsvs 
(fig.  24). 


i) 


YlQA.  22-^4.-22,  EQIHTB  mOBSAftlMBB.     X  i.     AlOB.  MU8.  NAT.  HI8T.     RlQHT 
Uma  MILK  M0LAB8.    23,  LiR  LOWSB  MILK  MOLAB8.    370,  AMKX.  MXTB.  NAT. 

Hist.  24,  Equus  xzcilsus.    X  i.   Liir  lowsb  milk  molabs.   370,  Ambb. 
Mus.  Nat.  Hm. 

Dimennona  of  the  jaw  and  teeth  of  No,  t757,  A,  M,  N,  H, 

Length  from  front  of  jaw  to  rear  of  the  ascending  ramus  parallel  with  the  teeth . .  460 

Length  of  the  symphyeds 96 

Height  in  front  of  first  milk  molars,  dm,^ 72 

Height  in  rear  of  third. milk  molars,  dm.^ 90 

Height  of  condyle  above  the  sur&ce  (m  which  the  jaw  rests 235 

Length  of  the  space  between  last  incisor  and  first  milk  molar,  cftn., 82db 

First  milk  molar,  length 40 

First  milk  molar,  width 16 

Second  milk  molar,  length 32 

Second  milk  molar,  width 16. 6 

Third  milk  molar,  length 33.6 

Third  milk  molar,  wid  th 16 

First  true  molar,  length 33 

First  true  molar,  width 13 
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It  is  very  probable  that  the  width  of  the  first  true  molar  would 
have  been  considerably  greater  after  it  had  been  worn  down  further. 
It  will  be  observed  that  the  outer  valley  pudves  itsdf  in  betwe^i  die 
ends  of  the  two  longitudinal  Talleys  in  the  second  and  third  molars. 
The  first  permaneiaft  in<»sor  is  19  mm.  wide  and  the  cup  is  comj^te. 

From  all  ordinary  specimens  of  Eqmu  compKcatHS  this  species  is 
distinguished  by  the  smaller  teeth  and  by  the  far  simpler  arrange- 
ment of  the  enamel.  Itis  distingoidied  in  the  same  way  from  E,  scotH, 
In  neither  of  ih»  q>ecies  just  named  does  the  po8t-^m>tocoiial  val- 
ley usually  extend  so  near  the  outer  waM  of  the  tooth  as  it  does  in 
E.  niobrarensia. 

It  is  important  that  this  species  should  be  distipguished  from  E. 
exceUvs,  which  has  teeth  of  practically  the  same  sioe.  For  compari- 
sons see  page  592. 

XpUUS  LAmttHTIUS,  new  ipectot. 

Type. — ^A  nearly  complete  skull  now  in  the  Univerrity  of  Kansas 
and  having  the  catalogue  number  347.  Derived  from  supposed  Pleis- 
tocene deposits  near  Lawrence,  Kansas. 

Charftcteriaed  by  rather  smdl  tefth,  the  length  of  thd  first  upper 
molar  being  about  22  mm.,  the  viidih  about  23  mm.  Enamel  of  the 
lakes  (mly  moderately  folded. 

Throu^  the  generosity  of  &lq  paleontological  department  of  the 
University  of  Kansas,  at  the  head  of  which  is  Prof.  C  E.  Mcdung, 
the  writer  is  permitted  to  describe  a  skull  of  a  horse  found  near 
Lawrence,  which  the  writer  regards  as  a  hitherto  imdeecribed  species. 
It  is  hereby  named  Equus  lavrentiua.  The  photograj^  from  which 
the  illustrations  of  the  skull  have  been  prepared  were  taken  under 
the  supervision  of  Mr.  H.  T.  Martin,  of  the  department  of  paleon- 
tology. 

This  skull  (pis.  72,  73),  which  lacks  no  part  except  the  extremities  of 
the  nasal  bones,  was  foimd  in  1910  on  a  sand  bar  on  the  north  side 
of  the  Kansas  River  near  North  Lawrence.  Prof.  J.  E.  Todd  tells 
the  writer  that  with  the  skull  were  found  the  femur  of  a  carnivore 
and  the  base  of  an  elk's  antler.  The  femur  of  the  carnivore  has  been 
identified  by  Prof.  Roy  L.  Moodie  as  belonging  probably  to  SmUodon. 

In  1903  there  were  secured,  about  1  mile  north  of  the  jdace  where 
the  skuU  of  the  horse  was  found,  some  skulls  of  the  existing  bison, 
besides  the  horn  core  and  hinder  part  of  the  skuU  of  a  bison  which 
Professor  McClung  has  described  as  Bison  Jcansenaia.  The  locality 
is  given  by  Professor  Todd  as  being  about  one-half  miie  nort^  of 
Bismark  Grove,  which  is  itself  about  a  mile  and  a  half  east  of  North 
Lawrence. 
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It  is  thought  that  all  the  remains  mentioned,  exc^  probably  the 
skulls  of  Bison  hison^  were  derived  from  the  same  deposit.  The 
writer  has  consulted  Prof.  J.  E.  Todd,  of  the  University  of  Kansas, 
r^arding  the  geological  age  of  this  deposit.  He  responds  that  the 
remains  are  from  the  level  of  the  present  river,  which  has  be^i  cut 
down  nearly  100  feet  since  the  ice  of  the  Kansan  stage  was  across 
the  valley;  and  that  he  sees  no  geological  reason  for  thinking  that  it 
has  been  many  years  since  they  were  deposited  in  their  resting  place. 
He  knows  of  no  older  bed  in  the  vicinity  from  which  they  have  been 
derived. 

On  the  other  hand,  as  the  writer  has  endeavored  to  prove,^  no 
native  horse  has  left  its  remains  on  drift  of  the  Wisconsin  stage, 
from  which  fact  it  appears  reasonable  to  infer  that  the  native  horses 
had  by  that  time  become  extinct.  The  same  statement  appears  to 
be  true  of  the  extinct  species  of  bison  and  of  the  carnivores  Imown  as 
the  saber-toothed  cats.  Moreover,  the  skull  here  described  is  believed 
to  be  specifically  identical  with  a  fine  specimen  from  Hay  Springs, 
Nebraska,  at  which  place  have  been  found  also  three  species  of 
camels.  This  specimen  is  described  below.  These  considerations 
make  it  probable  that  the  horse  skull,  the  skull  of  Bison  Jeansensis, 
and  the  femur  identified  by  Professor  Moodie  as  belonging  to  Smilodon 
belonged  to  a  time  antedating  the  YTisconsin  drift  stage.  The  skulls 
of  Bison  bison,  found  near  Lawrence,  are  lees  thoroughly  fossilised 
and  are  probably  of  a  later  time.  It  seems  not  uniikdy  that  deposits 
of  the  Aftonian  stage  had  been  laid  down  in  an  old  valley  of  the 
Kansas  River  and  that  the  riva:  is  now  attacking  these  deposits. 
This  conclusion  appears  to  be  confirmed  by  the  fact  that  teeth  of  a 
horse  apparently  identical  with  those  of  E.  laurentius  have  been 
foimd  in  Aftonian  deposits  in  western  Iowa. 

In  describing  the  species  ol  fossil  horses  we  must  continually 
deplore  the  fact  that  many  of  them  resemble  one  another  very 
closely.  When  one  has  the  teeth  only  for  study,  one  longs  for  com- 
plete skulls,  which  it  is  believed  might  furnish  distinguished  charac- 
ters, but  when  these  have  come  to  hand  it  is  found  that  one  is 
little  better  off  than  before.  The  skulls  and  its  parts,  including  the 
teeth,  of  what  are  certainly  different  species,  are  greatly  alike  in 
form  and  often  in  size.  At  the  same  time  there  is  in  the  parts  of 
each  species  of  horse  so  much  variation  that  it  is  often  difficult  to 
determine  where  are  to  be  placed  the  lines  which  one  is  certain  must 
be  drawn  somewhere.  Only  by  careful  work  on  all  accessible  mate- 
rials can  one  hope  to  approach  correct  results,  and  future  research 
must  be  depended  on  to  eliminate  such  errors  as  may  find  their  way 
into  this  paper. 


1  Smittii.  Miao.  OoD.,  VOL  M,  p.  10. 
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The  following  measurements  were  taken  from  the  skull  found 
near  Lawrence.    It  belonged  to  an  individual  probably  8  or  9  yeais 

old. 

MeantremenU  of  skuU. 

mm. 

¥tam  middle  of  indflive  bOTder  to  front  of  faramen  magnum 481 

From  middle  of  indaive  border  to  front  of  posterior  nares 260 

From  middle  of  indaive  IxHder  to  naao-premaxillary  notch 163 

From  middle  of  indsive  bOTder  to  middle  of  ocdpital  creet 541 

From  middle  of  indaive  b<»der  to  front  of  pm  * 128 

From  middle  of  indaive  boarder  to  front  of  <Mrbit 293 

From  middle  of  indaive  cnrbit  to  naao-premaxillary  notdi/ 183 

Width  acroflB  mastoid  proceflses 117 

"^dth  acroflB  articulations  for  lower  jaw 197 

Width  from  outside  to  outside  of  last  molars ^ 132 

Width  from  outside  to  outside  of  last  premolars 127 

Width  from  outside  to  outside  of  canines 61 

Width,  from  outside  to  outside  of  outer  indsors 65 

Width  of  skull  at  the  front  of  the  (Mrbits 153 

Width  of  skull  at  the  rear  of  the  orbits 207 

Width  of  skull  on  maxillary  ridge  at  maxillo-malar  suture 177 

"^dth  of  palate  at  last  molars 72 

Width  of  palate  at  pm  » 68 

^dth  of  palate  at  diastema,  least 45 

Length  of  (vbit 65 

From  front  of  symphysis  of  lower  jaw  to  rear  of  ascending  ramus 415 

Length  of  symphysis 82 

Height  of  jaw  at  front  of  m  i 73 

From  rear  of  canine  to  front  of  pm  s 68 

f^m  front  of  canine  to  rear  of  i  , 5 

It  is  to  be  noted  that  in  measuring  the  width  of  the  crowns  of  the 
teeth;  both  upper  (fig.  25)  and  lower  (fig.  26),  the  cement  layer  is  not 
included;  but  the  measurement  is  taken  from  outside  to  outside  of 

the  enamel. 

MeaturemenU  of  the  upper  teeth. 

mm. 

Length  of  premolar-molar  series,  pm.^-m.*,  inclusive 160 

Length  of  premolar  series 87 

Length  of  molar  series 73 

Pm.«,  length 35 

width .24.6 

protocone 8 

Pm.*,  length 26 

width 24.6 

protocone 9 

Pm.^  length 25 

width : 25 

protocone 10 

M.\    length 22 

width ,..  23.5 

protocone 10. 5 

M.\    length..  >.... 23 

width 23.5 

protocone *..  13 

Jf»,    l^igth 30 

width 22 

protocone 14 
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MeattaremerUs  of  the  lower  teeth. 

vm. 

Length  of  premolar-molar  series,  pm.f-m,^,  inclusive 175 

Length  of  premolar  series 89 

Length  of  molar  series 86 

i»m.a,  length 32 

width 16 

Pm.„  length 28 

width 18.6 

Pm.4,  length 29 

width 16 

M.U    length 26 

width 16 

M.t,    length 26 

width 14 

M.9,    length 30 

width 14 

In  the  United  States  National  Museum  there  is  a  palate  ifrhich 
presents  the  complete  upper  dentition  of  a  horse  whicb  seems  to 
have  belonged  to  the  species  here  described.  Its  catalogue  number 
is  4991,  and  the  specimen  was  collected  by  J.  B.  Hatdier  in  1886, 
near  Hay  Springs,  Nebraska.  Figure  27  e^ows  the  dentition  of  the 
left  side. 

The  following  measurements  are  given  in  order  to  show  what 
seems  to  be  the  essential  agreement  of  the  specimen  with  the  type 
and  at  the  same  time  some  deviations  therefrom: 

Meaeurements  of  skull  and  tedh, 

mm. 

From  middle  of  incisive  border  to  line  joining  rear  of  m.'  of  the  two  Bidee 275 

From  middle  of  incisive  border  to  line  joining  front  of  pm*  of  the  two  sides. . .  117 

Width  of  pcemaxillae  at  base  of  t.' 70 

Width  of  palate  between  c.  and  pm.*,  narrowest 40 

Width  at  border  of  nasal  opening  just  above  last 69 

Width  of  face  opposite  middle  of  pm* 136 

Width  of  face  opposite  m.^ 180 

Width  of  posterior  nares 51 

Length,  premolar-molar  series 158 

Length,  premolar  series 87 

Length,  molar  series 72 

i»m.^  length 86 

width.* 23 

protocGsie 11 

i»m.»,  length 26 

width 27 

piotocone 14 

Pm.^  length 25 

width 25.4 

piotocone 15 

M.\    length 23 

width 25 

piotocone - 14 
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Meamnmenti  ofAull  and  teeth — Continued. 

mm, 

Jf.»,    length 23 

width 24 

piotocoae 13 

Jf.»,    length 27 

width 21.6 

piotocone. 13 

».',      diameter  frwn  side  to  side 15 

*.*,      diameter  from  side  to  side 15 

».',      diameter  from  side  to  side 14 

The  cheek  teeih  are  worn  down  to  a  height  of  about  50  mm.  It 
is  to  be  noted  here  that,  while  the  diameters  of  the  corresponding 
teeth  in  the  two  specimens  are  practically  the  same,  the  length  of  the 
protocones  in  No.  4991  is  considerably  greater  than  in  the  type- 
specimen.  It  appears,  however,  in  general,  that  one  must  not  place 
too  much  reliance  in  the  size  and  form  of  the  protocone  in  identifying 
species. 

i  In  the  Lawrence  specimen  it  will  be  seen  that  the  axis  of  the 
postprotoconal  valley  in  the  third  and  ihe  fourth  premolars  is 
directed  nearly  to  the  anterior  outer  comer  of  the  tooth.  In  the 
molars  the  axis  prolonged  strikes  the  middle  of  the  next  tooth  in 
front,  or  in  the  case  of  the  last  molar,  the  front  of  the  next  tooth. 
In  the  Hay  Springs  specimen  the  prolongation  of  the  axis  of  all  the 
molars  reaches  the  anterior  pillar  of  the  next  tooth  in  front  or  even 
farther  in  front.  The  front  border  of  the  anterior  lakes  is  more 
deeply  notched  in  the  Hay  Springs  specimen  than  in  that  from 
Lawrence;  and  the  same  statement  is  true  regarding  the  hinder 
border  of  the  posterior  lakes.  In  that  border  of  the  anterior  lake 
which  is  opposite  the  head  of  the  postprotoconal  valley  there  is  in 
the  Hay  Springs  horse  a  double  folding  of  the  enamel  resembling  an 
M ;  whereas,  in  the  horse  from  Lawrence,  the  fold  is  usually  simple. 
From  the  table  on  pages  586  and  588  it  is  seen  that  the  nose  of  the 
Hay  Springs  horse  is  slightly  longer  than  in  the  type. 

In  the  following  table  an  attempt  is  made  to  determine  the  rela- 
tions between  the  measurements  of  certain  parts  of  the  skull  in 
Eqwus  cabaUus,  E.  mohrarensia,  and  E.  laurenHua.  In  each  case  the 
shorter  measurem^it  is  expressed  as  hundredths  of  the  longer.  The 
distance  from  the  front  of  the  premaxillary  bones  to  the  line  joining 
the  first  cheek  teeth,  pm.*,  is  called  the  nose.  The  width  of  this  is 
taken  at  the  middle  of  the  length  of  the  nasal  opening. 

In  obtaining  these  ratios  most  of  the  measurements  have  been 
employed  that  are  recommended  by  Prof.  Henry  F.  Osbom  in  his 
paper  Craniometry  of  the  Equid®.^  The  ratios  have  been  obtained 
by  multiplying  the  shorter  length  by  100  and  dividing  the  product 
by  the  l<mger  dimension. 

» ICMn.  Amar.  Mai.  Nat  HM.,  TOL 1,  Fp.  »-100. 
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Table  o/ratioi. 


BpteHmnndtptdmui. 


length 

and 

width 

at 


and 

width 

at 

rear 

of 

orblta. 


Basilar 

length 

and 

width 

at 
ftont 

of 
orblta. 


Basilar 

length 
and 

width 
on 

maxil- 
lary 

Hdp 

nutzH- 
lomalar 
suture. 


Basilar 

length 

and 

length 

to 

rear 

of 

orbit. 


Basilar 

length 

and 

-r 

tooth 
line. 


Basilar 

length 

and 

lenffth 


Efmuea!MUn8,M3^VA:HM 

E:eabaUu$,n4iio,TfJB:S2i 

AiBfalan  hone,  No.  172454,  VA:SM 

B,  nMrarentii  type 

E.Umrenthu  typi 


ao 

88.7 
40 
41 
41 


43 
46 
43 


37.8 
29.6 
81.5 
39.8 
3L8 


34 

85 

87 

35.8 

87 


mm, 
76.6 
75.8 
75 

n 

76 


mm. 
83.6 

aa6 

84.5 
33.8 
83.2 


26.1 
27.1 
26.4 
25.7 
27.9 


An  examination  of  this  table  appears  to  show  that  Equua  cahaUus, 
as  represented  by  the  two  specimens  used,  stands  out  as  a  horse  with 
a  relatively  narrow  skull;  the  Arabian  horse  as  one  with  a  broad 
skull;  Equua  niobrarefims  as  one  with  a  skull  wide,  especially  at  the* 
gl^ioid  foss»  and  the  orbits,  but  narrowing  at  the  front  of  the  jugals; 
while  Equua  laurentius  has  a  broad  skull  and  a  rather  long  nose.  It 
is  possible  that  in  the  case  of  E.  niobrarensis  the  width  of  the  orbits 
has  been  somewhat  increased  by  distortion;  but  this  is  not  apparent 
to  any  considerable  degree,  and  the  distortion  has  certainly  not 
affected  the  region  across  the  glenoid  f  oss». .  The  Arabian  horse  which 
is  mentioned  above  is  supposed  to  be  of  pure  blood.  The  skeleton 
was  presented  to  the  United  States  National  Museiun  by  the  cartoon- 
ist Mr.  Homer  Davenport.  It  will  be  observed  that  the  skull  is 
relatively  broad,  but  the  face  is  not  foimd  to  be  particularly  short. 
Shortness  of  face  is  given  by  Nehring*  as  the  character  of  Arabian 
horses  which  distinguishes  them  from  the  large  breeds  of  western 
Europe.  Nevertheless,  when  Nehring's  measurements  of  the  face 
are  employed  to  determine  the  ratio  of  the  basilar  length  to  the 
length  of  the  line  extending  from  the  front  of  the  premaxUlae  to  the 
middle  of  the  line  joining  the  rears  of  the  orbits,  there  is  foimd  to  be 
little  or  no  difference  between  his  so-called  long-faced  horses  and  the 
Arabs.  In  fact,  the  horse  recorded  by  him  as  having  the  longest  face, 
his  number  51,  has  the  facio-cephalic  index  only  72 ;  whereas,  his  num- 
ber 31,  an  Arab,  has  a  facio-cephalic  index  of  75.  It  is  to  be  remem- 
bered that  Nehring's  index  for  the  length  of  the  face  is  obtained,  not 
by  comparison  with  the  basilar  length,  but  with  the  distance  from 
the  rear  of  the  orbit  to  the  middle  of  the  occipital  crest. 

As  to  J?,  laurentius f  the  type  shows  that  the  part  in  front  of  the 
orbit  is  relatively  short;  while  the  occipital  crest  is  curved  somewhat 
backward,  but  not  so  much  as  in  the  ass. 

>  Landw.  Jahrb.,  toI.  18.  p.  UO. 
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A  study  of  the  arrangement  of  the  enamel  of  E.  Taurentius  shows 
that  it  is  much  like  that  of  E,  niohrarensia;  and  far  more  simple 
than  in  E.  complicatus.  The  contiguous  ends  of  the  two  lakes  are 
about  as  much  folded  as  in*  E.  niobrarenHSf  probably  more  so.  The 
post-protoconal  valley  differs  from  that  of  the  latter  species,  being 
narrower  and  almost  without  a  reentering  loop  at  its  inner  end. 
Moreover,  it  is  directed  more  nearly  forward,  and  its  extremity  does 
not  reach  the  center  of  the  tooth. 

In  the  lower  jaw  the  cheek  teeth  have  the  enamel  bands  less 
crinkled  than  in  E.  niobrarenaia.  They  differ  from  the  latter  in 
another  respect.  At  the  middle  of  the  length  of  the  outer,  or  buccal 
face  of  the  tooth,  there  is  a  reentering  loop,  or  valley,  of  enamel.  In 
the  species  here  described  it  will  be  seen  that  this  valley  pushes  itself 
in  between  the  adjacent  ends  of  the  two  loops  of  enamel  that  run 
longitudinally  near  the  middle  of  the  tooth.  O^y  in  the  two  anterior 
premolars  does  this  relation  of  the  loops  fail  to  develop.  In  the  type 
of  E,  niohrarensis  the  longitudinal  loops  wholly  exclude  the  outer 
loop.  It  will  be  noted  further  that  the  outer  loop  in  E.  niohrarensis 
is  pretty  deeply  notched  in  its  hinder  side.  The  lower  teeth  of  E. 
laurefrvdus  resemble,  with  respect  to  the  loops,  those  of  E.  cahaUus; 
but  those  of  the  latter  have  a  notch  in  the  hinder  border  of  the  outer 
loop.  It  will  be  observed  that  the  teeth  of  E.  laurenHus  are  smaller 
thaui  those  of  E.  niohrarensis. 

In  differentiating  the  present  species  from  E.  excdsus  Leidy  we 
are,  at  present,  limited  to  comparison  with  the  type  specimen  of  the 
latter.  This  is  in  the  United  States  National  Museiun.  It  was 
figured  by  Leidy  *  and  again  by  Gidley.'  It  consists  of  a  fragment  of 
the  right  maxilla  and  the  last  upper  premolar  and  the  three  molars. 
These  four  teeth  measure  in  length  but  a  little  more  than  the  corre- 
sponding teeth  of  E,  laurentius.  Three  differences  in  the  arrangement 
of  the  enamel  are  noted  between  the  two  species.  (1)  In  ^.  laurentius 
the  post-protoconal  valley  keeps  closer  to  the  lingual  side  of  the  tooth 
than  in  E.  excdsus.  (2)  In  the  latter  species  the  front  border  of  the 
anterior  lake  is  without  notch  and  it  swings  backward  in  a  curve  to 
near  the  head  of  the  post-protoconal  valley  and  then  turns  abruptly 
outward  to  form  a  notch.  In  E.  laurentius  this  front  border  is  con- 
spicuously notched;  while,  facing  the  head  of  the  post-protocontd 
valley,  the  border  rounds  backward  and  outward  to  form  a  notch 
that  is  often  M -shaped.  (3)  Both  the  front  and  the  hinder  borders  of 
the  posterior  lake  are  more  deeply  notched  than  in  E.  excdsus.  In 
general,  there  is  in  jE^.  Taurentius  a  higher  degree  of  complication  of 
the  enamel  than  in  E.  excdsus. 

1  Ext.  Mamm.  Fauna  Dak.  and  Nebr.,  pi.  21,  flg.  81. 
*  BuU.  Amer.  litis.  Nat.  Hiat.,  yol.  14,  p.  114,  flg.  9. 
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Eqwus  excelms  was,  as  already  stated,  described  and  figured  by 
Dr.  Joseph  Leidy  in  1869.  The  exact  locaKty  where  the  specimen 
was  found  is  not  known,  but  it  was  somewhere  along  the  Loup  River, 
approximately  at  the  center  of  the  present  State  of  Nebraska. 

The  teeth  of  E.  exceUus  (type)  are  but  little  smaller  than  those  of 
E.  niobrarensis.  That  they  may  be  compared,  measurements  are 
here  given.  Gidley's  figure  of  these  teeth  ^  is  accurate,  except  that 
the  engraver  has  made  it  4  mm.  too  short. 

MeamnmaHtB  ofUtUi  of  the  type  ofE,  exeelnu. 


Teeth. 


Type. 


'112" 
A.M.N.H. 


Length  of  last  ptemelaraiKl  3 

LeogthofSiiMNan 

Piii?,hei^. 


lofSi 

length, 
width.. 


Ji:Shelgbt. 


widtn.... . . 

motooQDe.. 
Jr.*,fidight 


JCi.belght. 

length 

width 

protoorae.. 


107 
78 
78 
38 
28 
16 
M 
26 
28 
14.2 
77 
26 
35 
15.5 
79 
28 
22 
14 


lis 

84 

55 

30 

27.5 

12.5 

58 

27 

26 

13.5 

58 

27 

25 

13 

55 

28 

2S 

15 


It  will  be  seen  that  no  important  differences  are  to  be  found 
between  the  teeth  of  this  species  and  those  of  E.  niobrarensis  as  regards 
size.  There  appear,  however,  to  be  differences  of  specific  value  in 
their  structure.  The  post-protoconal  valley  of  E.  niolMrarerisis  is 
broader  than  that  of  E.  excdsw;  it  extends  nearer  the  center  of  the 
tooth,  and  it  is  more  deeply  notched  at  its  anterior  end.  The  front 
border  of  the  anterior  lake  in  E.  viohraTensis  is  deeply  notched,  but 
not  notched  in  E.  excdsua.  The  form  of  this  lake  in  the  two  species 
is  very  different.  The  hinder  border  of  the  posterior  lake  in  E. 
mohrarensis  is  deeply  notched;  in  E.  excdsw,  little  or  not  at  all. 

In  E.  niobrarensis  the  post-palatine  foramen  is  placed  opposite  the 
front  half  of  the  last  mdar;  in  the  type  of  E.  excdsua,  it  is  opposite 
the  front  end  of  the  second  molar. 

In  the  American  Museum  of  Natural  History  is  a  fragment  of  a 
right  upper  jaw  which  furnishes  the  same  teeth  as  the  type  does,  the 
last  premolar  and  the  three  molars  (fig.  28).  It  bears  the  field  num- 
ber 112  and  is  part  of  a  collection  made  at  Hay  Springs,  Nebraska, 
in  1893,  by  Wortman,  Peterson,  and  Gidley.  For  comparison  the 
measurements  are  given  in  the  second  column  of  the  preceding  table. 

2  Bon.  Amer.  Hue.  Net.  Hist.,  vol.  14,  p.  114,  fig.  9. 
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It  must  be  observed  that  these  teeth,  as  shown  by  the  reduced  height, 
are  more  worn  than  those  of  the  type.  Hence,  each  one  originally 
had  the  grinding  surface  possibly  slightly  longer  than  it  now  is.  It 
will  be  seen  that  the  front  border  of  most  of  the  anterior  lakes  is 
slightly  notched  and  likewise  the  hinder  border  of  some  of  the  posterior 
lakes.  The  post-protoconal  valleys  resemble  those  of  the  type  of 
E.  excdaus. 

Figure  24  presents  a  view  of  the  left  lower  milk  molars  of  a  jaw, 
No.  2758,  from  Hay  Springs,  now  in  the  American  Museum  of  Natural 
History.  This  jaw  belonged  to  a  colt  of  practically 
the  same  age  as  the  jaw.  No.  2757,  described  under  K^VT^ 
E.  niobrarensis,  but  slightly  younger.  M.^  is  in  !  I  )  \ 
use;  m.3  is  not  quite  through  the  bone;  the  perma-  /^c^^^ 
nent  incisors  had  not  begun  to  wear.  .  The  jaw  is  \iy\ 
100  mm.  shorter  than  that  numbered  2757.  J  <!/' 

MeaturemenU  of  lower  jaws. 

Front  of  jaw  to  rear  of  ascending  ramus 380 

Length  of  symphysia 63 

Height  of  jaw  at  front  of  dm., W 

Height  of  jaw  at  rear  of  dm,^ 76        ^^— -*-/^J-^  28 

Height  of  condyle  above  lower  border  of  jaw 220 

Dm.jj  length 32 

width 12 

2>wi.„  length 30 

width 13 

Dm.^j  length 32 

width 12 

if.,,  length 32 

width 11 

It  is  probable  that  most  of  these  teeth,  espe- 
cially the  last  milk  molar  and  the  first  true  molar, 
have  the  grinding  surface  longer  than  it  would  have   ^^  ^_^  ^^  ^^^^ 
been  at  a  little  later  stage  of  wear;  and  the  true     bub.  ljir  noMaujt, 
molar  is  narrower  than  it  would  have  been  later.      ^*t!^^  molabsqf 

UOBT  8IDS  OF    UTPXB 

On  comparison  of  these  milk  molars  with  those     jaw.    x  |.    "lu," 
supposed  to  belong  to  E.  nwbrarensis,  it  will  be     ^JJ^**  ^^**  ^^'* 
seen  that  the  latter  are  both  longer  and  consider^ 
ably  broader.    Also  the  median  outer  valley  pushes  in  between  the 
longitudinal  valleys,  whereas  they  fail  to  do  so  in  No.  2758. 

It  is  impossible  to  refer  this  jaw  with  certainty  to  any  described 
species,  but  it  seems  more  probable  that  it  belongs  to  E.  exceUua 
than  to  any  other  known  species.  It  may  be  stated  that  among  the 
Hay  Springs  horses  was  one  whose  lower  premolars  and  molars  formed 
a  row  even  longer  than  that  of  E.  niobrarensia;  but  these  teeth  were 
much  narrower. 

e0077'^Proc.N.M.voL44— 18 38 


Digitized  by  VjOOQiC 


504  PBOOBBDINQa  OP  THB  yATIONAL  MUSEUM.  tol.  44. 

EXPLANATION  OP  PLATES. 

PLiLTB  69. 

Fig.  1.  BquuifraUmuB.    Lower  inciflcm.    X  1.    Wagner. 

2.  Equut  niobrarensii.    Skull  viewed  from  above.    X  i.    Type. 

3.  Equus  fiiiobrarentit.    Skull  viewed  from  below.    X  i*    Type. 

4.  Equui  niobrarensis.    Upper  incisors;     X  }.    Type. 

Plate  70. 
Equui  niobrarensis.    Skull  seen  ii^m  ride.     X  i.    Type. 

Plate  71. 

Fig.  1.  Equus  niobrarensis.    Lower  indaore.    X  1.    Type. 

2.  Equus  niobrarensis.    Lower  inciBora.    X  |.    ''24,"  Amer.  Mua,  Nat.  Hiat. 

3.  Equus  excelsus?    Lower  incisors.    X  1.    2762,  Amer.  Mus.  Nat.  Hist. 

Plate  72. 

Equus  laurentku.    Skull  viewed  from  the  ride.    X  i-    Type. 

Plate  73. 

Fig.  1.  Equus  laurentius.    Skull  seen  from  above.    X  i.    Type. 
2.  Equus  laurenHus,    Skull  seen  from  below.    X  i.    Type. 
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Equus  fraternus  and  Equus  niobrarensis. 

For  explanation  of  plate  see  page  594. 
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EQUUS  NI0BRARENSI8. 
For  explanation  of  plate  see  page  594. 
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EQUUS  NIOBRARENSIS  and  EQUUS  EXCELSUSr 

For  explanation  of  plate  see  page  594. 
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EQUUS  LAURENTIUS. 
For  explanation  of  plate  see  page  594. 
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NOTES  ON  NEAKCnC  ORTHOPTEROUS  INSECTS.    I.  NON- 
SALTATORIAL  FORMS. 


By  A.  N.  Caudbll, 

Custodian  of  Orthoptera,  UnUed  States  National  M^iseum. 


In  ihe  course  of  preparing  a  new  catalogue  of  the  Orthoptera  of 
the  United  States  and  Canada  various  points  of  systematic  interest 
have  arisen  which  seem  best  to  publish  prior  to  the  issuing  of  the 
catalogue.  In  studying  the  material  in  the  United  States  National 
Museum  it  was  found  convenient  to  construct  keys  to  certain  genera 
and  species.  Some  of  these  keys,  together  with  a  few  to  higher 
groups,  seem  worth  publishing  as  aids  for  the  easy  identification  of 
native  species.  The  present  paper  treats  of  matter  of  this  character 
pertaining  to  the  nonsaltatorial  forms. 

Family  FORFICULIDiE. 

Recent  classifications  accord  ordinal  honors  to  this  group,  and  it 
is  well  deserving  of  it.  The  same  may  be  said  of  other  families  of 
the  Orthoptera  but  in  the  catalogue  now  in  course  of  preparation 
the  old  classification,  placing  the  Forficulidsa  as  a  family,  is  retained. 

The  ForficulideB  of  the  world  have  been  divided  into  six  families 
by  the  latest  classification,  that  of  Burr,  Genera  Insectorum,  fasc. 
122  (1911).  This  comprehensive  work  treats  the  earwigs  as  suborder 
Forficulina,  the  HemimeridaB  as  suborder  Hemimerina,  and  the  inter- 
esting insect  recently  described  by  Jordan  as  Arixenia  escm  as  sub- 
order Arixenina,  all  three  suborders  constituting  the  order  Der- 
maptera.  The  earwigs  are  here  divided  into  sue  groups  of  family 
rank  grouped  into  three  superfamilies.  Of  these,  six  families  of 
earwigs,  which  in  the  proposed  catalogue  of  United  Stateis  Orthoptera 
are  designated  as  subfamilies,  we  have  representatives  of  four. 
They  may  be  separated  as  follows. 

ITi^  to  «tt6/amt7i»  q/'n«aft:ttc  jPar/{cu/u2».' 

a>.  Second  tanal  segment  prolonged  beneath  the  third  (fig.  1). 

6'.  Second  tarsal  segment  expanded,  cordate Forjicttlinjb. 

6^.  Second  tarsal  segment  in  no  ways  expanded Cheusoghinjb. 

1  In  stadyinf  earwigs  It  is  weU  to  lemember  that  the  saoond  segnMDt  of  the  aiite^^ 
often  8cait»ly  nottoeable,  while  the  basal  segment  is  large  and  kmg,  usoally  broader  than  any 
Also  it  is  useftil  to  remember  that  the  abdomen  shows  six  yentral  segments  in  the  female  and  eight  in  the 
male  as  this  is  often  of  assistance  in  detennining  the  ses  when  the  stroctore  of  the  forceps  are  not  sufficiently 
distinctive,  or  these  organs  are  missing. 
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a'.  Second  tarsal  segment  not  prolonged  beneath  the  third. 
b^.  Sixth  segment  of  the  antennse  usually  clavate  and  always  fully  twice  as  long  as 
the  greatest  width,  usually  distinctly  more  than  twice  as  long,  and,  together 
with  the  fourth  and  fifth  segments,  generally  longer  than  the  basal  segment 

(fig.  2) LABIINiB. 

6'.  Sixth  segment  of  the  antennse  fusiform  and  almost  never  twice  as  long  as  the 
greatest  width  and,  together  with  the  fourth  and  fifth  segments,  rarely  longer 
than  the  basal  segment LABmuRiK^B. 


Fig.  1.— TAB8U8  or  Fosncuui 
BBOwnro  THB  snoMD   810-  Flo.  2.— Basal  fobhon  or  axtbhra 

MINT     raOLOXrOBD     BBHXAfH  Or  LABU,    8B0WIW0    KBLATIVX 

THS  THDtl).  8IBUCTUKS  Or  THB  SBOMBNTS. 

Of  the  subfamily  FoificulinsB  we  have  represented  two  genera, 
Forficula  and  Doru.  These  two  g^iera  and  the  species  and  varieties 
represented  by  each  may  be  separated  as  follows. 

Key  to  genera  and  $pecie9  of  the  mbfamily  ForfieuXinx. 

a*.  Fourth  segment  of  antenna  lees  than  twice  as  long  as  broad;  forceps  of  the  male 
conspicuously  depressed  anteriorly  across  the  base,  and  much  broadened. 

Forficula  Linnseua. 
6^  Forceps  of  the  male  no  longer  than  the  abdomen  beyond  the  tips  of  the  elytra 

and  strongly  bowed F,  aurkuUxria  Linnffus. 

6^.  Forceps  of  ^e  male  longer  than  the  abdomen  beyond  the  tips  of  the  elytra  and 

less  strongly  bowed ^.  auri^nt2dna  var./oretpa(a  Stephens. 

a*.  Fourth  segment  of  antennae  twice  as  long  as  broad ;  forceps  of  the  male  less  depressed 

basally,  and  then  only  on  the  inner  margin,  and  less  broadened Doru  Burr. 

6*.  Wings  projecting  beyond  the  tips  of  the  elytra, 
c^.  Forceps  of  the  male  with  an  inner  tooth  in  the  apical  third, 
d'.  Laiger  and  stouter,  extzeme  length  of  male,  including  the  forceps,  more 
than  14  mm.  and  the  greatest  width  of  the  abdomen  usually  more  than 

2.5  mm D.  Zin«am  Escholts. 

(f.  Smaller  and  more  slender,  extreme  length  of  male,  including  the  forceps, 
no  more  than  14  mm.  and  the  greatest  width  of  the  abdomen  usually  no 

more  than  2.5  mm D,  ImearU  var.  exxlu  Scuddw. 

cf.  Forceps  of  the  male  without  an  inner  tooth  in  the  apical  third. 
(P.  Laiger  and  stouter,  extreme  length  of  male,  including  the  forceps,  more 
than  14  mm.  and  the  greatest  width  of  the  abdomen  usually  more  than 

2.5  mm D,  Ztn«ari9  var.  californica  Dohm« 

dP.  Smaller  and  more  slender,  extreme  length  of  male,  including  the  forceps, 
no  more  than  14  mm.  and  ih»  greatest  width  of  the  abdomen  usually  no 

more  than  2.5  mm D.  IvMorie  var.  exilie  Scudder. 

6^.  Wings  not  projecting  beyond  the  tips  of  the  elytra D.  luteipennia  ServiUe. 

The  cosmopolitan  species  Forjumla  OAJorieularia  has  long  been 
recorded  as  occurring- in  nearctic  America,  but  there  seems  to  be  very 
few  specimens  in  collections.  There  are  seven  specimens,  one  male 
and  six  females,  in  the  Scudder  collection  labeled  as  from  New  York, 
from  the  Uhler  collection.  It  doubtlessly  occurs  in  our  faima 
sufficiently  prevalent  to  warrant  it  a  place  in  the  catalogue,  but  the 
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variety /orcipoto  has  been  reported  but  once  from  within  our  borders 
and  then  as  an  accidental  importation. 

The  members  of  the  genus  Doru  (»  Apterygida  and  SpMngolahis 
authors  not  Westwood  and  Bormans)  are  represented  by  two  species, 
linearis  and  luteipennia,  D.  exUis  of  Scudder  I  have  reduced  to  varietal 
rank  and  luteipennis  of  Serville  may  eventually  prove  to  be  but  a 
form  of  that  species,  but  the  absence  of  the  wing  scale  makes  so  easy 
its  separation  that  I  have  chosen  to  include  it  as  specifically  distinct. 
D.  calif omica  Dohm  scarcely  deserves  listing  as  of  varietal  distinctness 
as  the  presence  or  absence  of  inner  teeth  of  the  forceps  of  the  male 
seems  to  mean  very  little.  The  same  variation  also  occurs  in  the 
smaller  and  more  slender  exHis,  but  no  name  has  ever  been  assigned 
to  it.  Z>.  eoMis  is  but  a  small  form  of  linearia  and  shows  no  structures 
of  specific  importance. 

Of  the  subfamily  ChelisochinaB  we  have  but  one  genus,  Ohdisoches 
of  Scudder,  which  contains  a  single  species  recorded  from  our  country, 
the  C.  morio  of  Fabricius,  a  large  black  earwig  found  in  California. 

The  subfamily  LabiinaB  is  represented  in  nearctic  America  by  four 
genera,  which  may  be  separated  as  follows. 

Key  to  the  genera  of  the  wh/amUy  Labiirue. 

a^.  Cheeks,  as  viewed  from  above,  as  long  as,  or  longer  than,  the  eyes  (fig.  8). 

b^.  Fourth  antennal  segment  cylindrical  and  as  long  as  the  third  segment  (fig.  2); 

size  small,  rarely  over  7  mm.  in  length  including  the  forceps. .  .Labia  Leach. 

6>.  Fourth  antennal  segment  more  or  lees  conical  and  distinctly  shorter  than  the 

third  segment  (fig.  4);  size  laiger,  rarely,  if  ever,  lees  than  8  mm.  in  length 

including  the  forceps. 

c^.  Smaller,  entire  length,  including  forceps,  rarely  over  10  mm.;  eyes  smaller, 

scarcely  as  long  as  the  basal  segment  of  the  antennse Prolabia  Burr. 

c*.  Laiger,  entire  length,  including  forceps,  rarely  lees  than  11  mm.;  eyes  laiger, 

about  as  long  as  the  basal  segment  of  the  antenna Spongovostox  Bunr. 

a*.  Cheeks,  as  viewed  from  above,  shorter  than  the  eyes  (fig.  5) VoBtox  Burr. 


Fl0.5.~HKAD0r 

Fia.3.— HKADor  '^   '  '^^^  VosTOx   nou 

Labia  fbom  ^^  aboys,  show- 

aboys,  show-  flo.  4.— baflal    pobtion  of  inqthbuenqtb 

mo  LENGTH  OF  AMTBNNA    OF  PBOLABIA,  OF1HBCRUK8 

CHBXK8  BEHIND  8H0WIN0   BXLAHYX   8TBUC-  BEHIND    THE 

THE  BTES.  TUBE  OF  THE  SEGMENTS.  ETE8. 

These  genera  are  closely  related,  Prcidbia  and  Spongovostox  indeed 
being  scarcely  separable  from  species  found  in  our  fauna  except  by 
the  uniformly  larger  size  of  the  latter.  Labia  is  very  distinct  from 
all  the  others  by  the  long  cylindrical  shape  of  the  fourth  segm^it  of 
the  antenn»  and-  also  by  the  minute  size.     Vostax  agrees  with  Pro- 
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labia  and  Spongavostox  in  the  character  of  the  shorter  subcorneal 
fourth  segment  of  the  antenns  but  the  shorter  cheeks  and  longer 
eyes  will  serve  to  distinguish  it. 

Ldbiaf  as  represented  in  our  f auna,  contains  two  species,  L.  minor 
Linnffius,  and  L.  curvicanida  Motschulsky.  This  last  is  a  cosmopoli- 
tan species  just  recently  recorded  from  within  our  boundaries,  a 
number  having  been  taken  in  Florida  by  Mr.  Hebard,  of  Philadelphia. 
Like  L.  minor j  also  a  cosmopolitan  species  but  occurring  widely  dis- 
tributed in  the  United  States,  cwrvuumda  is  a  minute  species  but  is 
easily  distinguished  from  its  ally  by  the  decidedly  more  curved 
forceps  of  the  male  and  by  the  last  ventral  segment  of  the  abdomen 
being  imarmed  in  both  sexes  while  in  the  male  of  minor  it  bears  a 
backward  projecting  tooth.  The  females  of  these  two  species  are 
harder  to  separate  but  the  unicolorously  yellow  brown  legs  of  minor 
are  quite  distinct  from  those  of  curvicavda^  which  are  darker  basally 
or  more  or  less  infuscated  all  over. 

Prolahia  contains  two  distinct  species  found  in  the  United  States. 
They  may  be  separated  by  the  following  key. 

Key  to  tpectea  of  genus  Prolabia, 

a^.  Wings  not  projecting  beyond  the  tips  of  the  elytra. 
6^  Segments  of  the  apical  half  of  the  antemuB  strongly  davate,  the  sides  neariy 
straight;  last  ventral  segment  of  male  three  times  as  broad  as  long,  the 

pygidiumof  the  same  sex  tapering  posteriorly orodUcKt  Yersin. 

l^.  Segments  of  the  apical  half  of  the  antemuB  fusciform;  last  ventral  segment  of 
the  abdomen  of  the  male  no  more  than  twice  as  broad  as  Icmg,  the  pygidium 

of  same  sex  quadrate umdlmtata  var.  ftuiyem  Scudder. 

€?.  Wings  projecting  beyond  the  tips  of  the  elytra vnidentaia  Beauvoia. 

Prolabia  ara^chidia  Yersin  is  a  cosmopolitan  species  recorded  a 
number  of  times  from  just  south  of  the  United  States  but  never  yet 
reported  north  of  Mexico  except  once  under  the  name  Labia  burgessi 
by  Samuel  Henshaw.^  Besides  specimens  from  the  lot  on  which  this 
record  of  Henshaw  was  based,  the  XJnited  States  National  Museum 
contains  one  male  taken  from  a  ship  at  San  Francisco^  California,  which 
had  recently  arrived  from  India,  and  also  a  pair  from  a  lot  of  speci- 
mens taken  by  Prof.  A.  P.  Morse  in  a  slaughterhouse  in  Brighton, 
Massachusetts,  on  February  1,  1909.  Recently  a  single  female  oi 
this  species  was  sent  to  the  United  States  National  Museum  by  G.  N. 
Collins,  who  collected  it  at  Aiken,  Florida,  in  May,  1908. 

The  Labia  hrunnea  of  Scudder  is  here  sunk  in  synonymy  under 
arachidis  Yersin.  Types  of  brunnea  have  been  examined  and  found 
to  differ  in  no  essential  character  from  specimens  of  arachidis  from 
Mexico  named  by  Burr  or  the  above-mentioned  male  from  California, 
also  named  by  Burr  as  arachidis.    Brunnea  is  evidently  unknown  to 


1  Pvyobe,  ToL  9, 1900,  p.  110. 
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Burr,  as  he  lists  it  in  the  genus  Labia  in  his  f  asciciile  of  Genera  Inseo> 
torum.  It  belongs,  however,  to  Prohbia  and  is  a  iqrnonym  of 
arachidia,  as  stated  above. 

ProJabia  unideTUata  Beauvois  includes  as  synonyms  the  Labia 
guttata  and  rneUmcholica  of  Scudder  and  the  Forficula  pulcheUa  of 
Serville.    Prolabia  hurgeasi  Scudder,  first  relegated  to    ^^^—5. 

varietal  rank  under  uniderUata  by  Burr,  is  superficially    "O^ O 

like  arachidia  but  is  structurally  quite  different,  as  indi-  fio.  6.-icxta. 
cated  m  the  foregoing  key.  VxbidvrZ 

The  genus  Spangovoatax  is  represented  in  our  fauna  showino  the 
by  the  single  species  <ipicidenta  Caudell,  described  as  a  ^i^"J^i^ 
Spongiphora.  pabxd  with 

Voatax  Burr  is  represented  in  nearctic  America  by  the  ^  coL  ™* 
type-species,  the  Spongijihora  brurmeipenma  of  Serville. 

The  fourth  subfamily  as  represented  in  our  faima  contains  three 
genera,  Paalia  Serville,  Labidura  Leach,  and  Aniaolabia  Fieber.  The 
characters  given  in  the  following  key  will  serve  to  separate  them. 

Key  to  genera  0/  subfamily  LabidurvMe. 

a^  Metastemum  at  posterior  maigin  almost  or  quite,  often  more  than,  twice  aa  broad 
aa  the  width  of  one  of  the  hind  coxte  (fig.  6). 
6^  With  both  elytra  and  wings;  cheeks  behind  the  eyes,  as  viewed  from  abovey 
no  longer  than  the  eyes;  sixth  joint  of  antemm  generally  no  longer  than 

broad Labidura  LesLch, 

b'.  With  neither  elytra  nor  wings;  cheeks  behind  the  eyes,  as  viewed  from  above, 
a  little  longer  than  the  eyes;  sixth  joint  of  antennse  generally  a  little  longer 

than  broad Anieolabia  Fieher, 

a*.  Metastemum  at  posterior  margin  but  little,  if  any,  broader  than  the  width  of  one 
of  the  hind  coxte  (fig.  7) Pedlis  Serville. 

Of  the  above  genera,  Labidura  and  Paalia  are  each  represented  in 
our  f  aima  by  a  single  species.  The  other  genus,  Aniaolabia^  contains 
^- — ^  two  species  found  within  our  boundaries,  both  cosmo- 
^\J<  poUtan,one,  A.  maritima  Q6n6,  being  foimd  only  along 
FiQ.  7.-HKTAfl-  the  seashore.  The  second  species  of  Aniaolabia,  A.  annu- 
TiBKUM  Of  11^^  Lucas,  is  often  found  quite  a  distance  from  the 
oco  THE  P09.  coast.  It  has  one  or  two  of  the  segments  in  the  apical 
TiBioE  WIDTH  portiou  of  thc  antennffi  whitish  and  almost  always  has 
WITH  THAT  or  thc  fcmora  banded  with  blackish.  These  characters  will 
THB  HiKD  serve  to  distinguish  it  from  marUimaj  which  has  the 

femora  and  antennsd  unicolorous. 
Paalia  percheroni  Guerin  and  Percheron  is  the  only  representative 
of  the  genus  Paalia  from  the  United  States.  It  was  recorded  from  a 
single  specimen  taken  many  years  ago  in  Massachusetts  by  Harris. 
This  specimen,  now  lost,  was  an  accidental  introduction,  and  so  the 
species  is  not  really  eligible  for  entrance  in  our  lists  except  as  a 
casual  visitor. 
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Family  BLATTEDiE. 

As  regards  subfamily  division  the  Blattidffi  is  indeed  the  most  diffi- 
cult family  of  Orthoptera  with  which  the  systematist  has  to  deal. 
Many  of  the  characters  used  for  the  separation  of  the  roaches  into 
the  dozen  or  more  subfamiUes  into  which  they  are  Usually  divided 
are  secondary  sexual  in  nature,  are  not  consistently  corrdative,  or 
are  otherwise  unsatisfactoiy.  Elev^i  subfamiUes  are  usally  recog- 
nized by  students  of  the  BlattidaB,  but  Kirby  recognizes  16  in  his 
Synonymic  Catalogue  of  Orthoptera.  Scudder  considered  the  nearctic 
forms  as  catalogued  by  him  as  comprising  seven  f amiUes.  I  have 
united  Periplanetins  with  Blattins,  their  distinguishing  feature  being 
a  secondary  sexual  character.  The  late  Mr.  Shelf  ord,  of  England,  an 
authority  on  this  group,  inaugurated  this  change  some  months  ago. 


•  Fig.  8.— Cliws  or  Extbtootis,  SHoimro  tbs  aboxia.  bbtwbbn  thzm. 

FlO.  9.~PBOirOTAL  DISK  OF  PHTILODBOMICA,  SHOWOrO  OOLOBATIOK. 

Fio.  10.— Wnre  or  lacBKorrBBA,  showxvg  ybnatiok.  v-ocoomflbtx  bbamckxs  or  thx  vutab 
Fio.  11.— FoBX  rxMOBA  or  Blattblla,  sHownro  vbmtbal  abmatubb. 
Fig.  12.— Fobs  rsMOBA  or  Surlla,  sHOimro  tbmtbal  abmatubb. 

Fio.  18.— AlVTBNMJE  or  PSEUDOMOPS,  SHOWINQ  basal  fWBLUNG. 

The  seven  subfamilies  into  which  I  consider  the  nearctic  BlattidsB  as 
falling  may  be  separated  by  the  following  key. 

Key  to  nLbfamiliei  of  nearctic  BlaUidx, 

a}.  Middle  and  hind  femora  anned  beneath  along  one  or  both  maigins  with  two  or 
more  distinct  spines. 
b^.  Pronotum  and  elytra  densely  covered  with  microscopic  silky  pile.  NYcroBoaiN^. 

bK  Pronotum  and  elytra  smooth,  or  but  sparsely  haired  or  pilose Blattina. 

d*.  Middle  or  hind  femora,  or  both,  unarmed  beneath,  or  armed  with  hairs  or  bristles 
only,  or  with  one  or  two  apical  or  subapical  spines  on  one  or  both  maigins. 
6'.  Claws  separated  by  a  distinct  arolium  (fig.  8). 

c^.  Wings  provided  with  a  distinct  apical  field PLSCTOPTBUNiB. 

e*.  Apterous,  or  the  wings  without  or  with  an  indistinct  apical  field. 

PAKOHLORINiK. 

b^.  No  arolium  between  the  claws,  or  only  a  minute  one. 
e^.  Anal  field  of  the  wing  with  a  single  fold,  or  apterous  with  the  pronotum  more 
or  less  pilose  or  hairy Cortiiin-«. 
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€^.  Anal  field  of  the  wing  with  two  or  more  folds,  or  apterouB  with  the  pronotum 
smooth. 

(T.  Supraanal  plate  of  both  sexes  apically  notched BLABSBiNiB. 

cP,  Supraanal  plate  of  both  sexes  apically  entire Pakxsthinjb. 

The  subfamily  Nyctoborinsa  is  represented  with  us  by  two  genera, 
the  first,  AUaphUa  Wheeler,  comprising  only  the  minute  myrmeco- 
philous  species /uTi^icoZa  Wheeler  from  Texas,  and  the  second,  NycUh 
bora  Burmeister,  a  genus  of  veiy  large  roaches,  of  which  three  species 
have  been  recorded  from  within  our  boundaries,  all  three  being 
introductions. 

Of  the  subfatnily  Blattins  we  have  several  genera,  which  may  be 
distinguished  by  the  following  superficial  key.^ 

Key  to  genera  o/iul^amUy  BUUtmm, 

a^  Larger,  the  pronotum  7  mm.  or  more  in  length. 
b^.  Elytra  extending  nearly  or  entirely  to  the  tip  of  the  abdomen. 
e^.  Elytra  extending  considerably  beyond  the  tip  of  the  abdomen. 

Periplaneta  Burmeister. 
c*.  Elytra  not  or  barely  exceeding  the  tip  of  the  abdomen.  .PelmatoeUpha  Dohm. 
5^  Elytra  falling  considerably  short  of  the  tip  of  the  abdomen. 
^.  Pronotum  uniformly  black. 

(P.  Arolia  small,  less  than  one-half  as  long  as  the  claws BUata  Linnaeus. 

d^,  Arolia  large,  fuUy  one-half  as  long  as  the  claws Eurycotis  StM. 

c*.  Pronotum  with  yellowish  marVingH Blatta  Linnseus. 

a'.  Smaller,  the  pronotum  less  than  7  mm.  in  length. 
6^  Antennse  setaceous,  sparsely  pilose, 
c^.  Elytra  of  the  male  extending  beyond  the  tip  of  the  abdomen;  subgenital 
plate  of  the  female  entire. 
(P.  Small,  entire  length  no  more  than  8  nun. 
e^.  Elytra  of  female  falling  much  short  of  the  tip  of  the  abdomen. 

lechnoptera  Burmeister. 
e^.  Elytra  of  both  sexes  extending  nearly  or  quite  to  the  tip  of  the  abdomen. 

Ceratinoptera  Brunner. 
cP.  Larger,  entire  length  more  than  8  mm. 
e^  Disk  of  pronotum  shiny  black  with  a  bright  yellow  stripe  bounding  it, 
this  stripe  being  marginal  laterally  and  separated  from  the  edge  narrowly 

in  front  and  broadly  behind  (fig.  9) PhyUodromica  Fieber. 

e'.  Disk  of  pronotum  not  as  above. 
p.  Posterior  ulnar  vein  of  wing  with  some  of  the  branches  incomplete  or 
ending  in  the  dividing  vein  (fig.  10). 
^*.  Cerci  extending  distinctly  more  than  one-half  its  own  length  beyond 

the  tip  of  the  supra-anal  plate Ikhnoptera  Burmeister. 

^.  Cerci  not  extending  distinctly  more  than  half  its  own  length  beyond 

the  tip  of  the  supra-anal  plate PhcUaliaBiH. 

p.  Posterior  ulnar  vein  of  wing  simple,  or  with  all  the  branches  extending 

to  the  apex  of  the  wing,  or  the  vein  connected  to  the  dividing  vein  by 

parallel  cross  veins. 

g^.  Anterior  inferior  margin  of  the  fore  femora  armed  on  the  basal  half 

with  from  three  to  five  or  six  strong  spines  succeeded  distaUy  by  a 

row  of  smaller  close^et  spinules  (fig.  11);  elytra  of  nearctic  forms 

unicolorous Blatulla  Caudell. 

1  EpOampra  does  not  appatr  in  this  table.   It  Is  known  in  our  Itana  by  a  single  mmamed  spedmen,  a 
female  from  New  Jeney,  In  tbe  ooUeotloo  of  the  Aoedemy  of  Nettual  SdenoeB  In  Phllsdelphia. 
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g'.  Anterior  inferior  maigin  id  fore  femora  armed  along  its  entire  length 
with  stout  spines  which  diminieh  in  length  toward  the  apex  (fig.  12) ; 

dytza  distinctly  marked  with  black ^vpeZIa  Shellard. 

c*.  Elytra  of  male  idling  distinctly  short  of  the  tip  of  the  abdomen;  sobgenital 

(date  ol  the  female  fissate £2atta  Linnsrae. 

6^.  Antemue  basally  inciassate  and  densely  pilose  {^,  13) — P»eudomiop$  Serville. 

The  three  species  of  Periplaneta  represented  m  our  fauna  are  sep- 
arable by  the  characters  given  in  the  following  tables,  one  table 
based  on  the  males  and  one  on  the  females. 

Kejf  to  maU  ipeeUi  of  gentu  Paiplaneta, 

a*.  Supfaanal  plate  produced  considerably  beyond  the  subgenital  plate,  apically 

roonded  and  deeply  notched amerieana  Linnseus . 

o*.  Supraanal  plate  not  or  scarcely  produced  beyond  the  subgenital  {date,  apically 
truncate  and  not  deei^y  notched. 
h^.  Elytra  marked  by  a  yellow  humeral  spripe,  in  distinct  contrast  to  the  color  oi 

the  rest  of  the  elytra austraZonc  Fabricius. 

h*.  Elytra  without  a  distinct  yellow  humeral  stripe brunnea  Burmeister. 

Key  to  female  speciei  of  genus  Peripkmeta. 

a*.  Elytra  marked  by  a  yellow  humeral  stripe,  in  distinct  contrast  to  the  color  of  th« 

rest  of  the  elytra auitralatm  Falmcias. 

a*.  Elytra  without  a  distinct  yellow  humeral  stripe. 
6>.  Cerci  with  all  the  segments  except  the  last  one  or  two  quadrate  or  transverse, 
the  whole  cercus  tapering  from  near  the  middle  (fig.  14) ;  pronotimi  usually  uni- 
formly shiny  blackish  brown,  rarely  with  paler  mottling. 6runnea  Burmeister. 
b',  C^ci  with  several  of  the  apical  segments  longer  than  broad,  the  whde  cer- 
CUB  tapering  from  about  the  base;  pronotum  always  with  paler  mottlings 
{&g.  15) amerieana  Linnseus. 


333S3i==. 


7io.l4.-dBa  or  Pkufla^  Fio.  U.-daa  or  PxaiPLAinRA 

nmx  BBuinrsA,  femali.  amemkama,  female 

PdmaiosilpTia  rotundata  Scudder  is  the  only  member  of  that  genus 
found  in  our  fauna. 

Besides  the  common  black  roach  of  the  house,  BJaUa  arierUalis 
linnsBus,  we  have  one  other  member  of  this  genus  within  our  borders, 
BlaMa  rJumibifolia  of  Stoll  having  been  found  in  Arizona.  The 
variegated  thorax  of  the  latter  species,  together  with  the  lateral 
elytra  of  the  males,  will  serve  to  separate  it  at  a  ^ancefrom  the  well- 
known  house  species.  The  genus  Neostylopyga  Shelf ord  is  a  synonym 
of  Blatta  Linnaeus,  the  species  upon  which  it  is  based  belonging  to 
BlaUa  as  shown  by  me.^ 

Of  lachnoptera  we  have  several  species.  This  genus  has  been 
recently  revised  by  Rehn  and  Hebard. 


>  Psyofaa,  yol.  18, 1012,  p.  80. 
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CeroHnoptera  Brunner  is  represented  by  tWo  species,  diaphna 
Fabricius  and  luUa  Saussure  and  Zehntner.  Diaphcma  is  distin- 
guishable from  hUea  by  having  an  undulating  black  stripe  extending 
longitudinally  across  each  half  of  the  pronotum  and  extending  back 
over  the  elytra. 

PhyUodromica  Fieber  contains  a  single  North  American  species, 
P.  aboftiva  CaudeU,  described  some  years  ago  from  Texas  as  AnaplecUi 
abortwa. 

Blatdla  Caudell  contains  three  species  recorded  from  North  Amer- 
ica north  of  Mexico.  The  type,  germamca  linnsaus,  b  easily  distin- 
guishable from  the  other  species  by  the  disk  of  the  pronotum,  which 
is  marked  by  two  longitudinal  parallel  black  stripes.  The  other  two 
species,  diUUata  Saussure  and  adspersicoUis  St&l,  both  occur  in  our 
Southern  States  only,  so  far  as  reported,  while  ger- 
mamca  is  a  household  pest  nearly  everywhere.  Lack 
of  sufficient  authentic  material  of  B.  dUatata  renders 
it  inadvisable  at  this  time  to  give  diagnostic  characters 
for  the  separation  of  this  species  from  adspersicdUis. 
The  females  can  be  distinguished  by  the  length  of  ^^'of^^^ 
the  wings^  which  are  not  or  scarcely  longer  than  the  mops  oinota, 
abdomen  in  diUUcUa  and  considerably  exceeding  it  in  ^J|^<»«>">»^- 
adspersicoUia.^ 

SupeUa  Shelford,  based  on  the  single  species  BlaUa  supeUedHum  of 
Serville,  has  as  the  main  differentiating  character  the  armature  of  the 
anterior  inferior  margin  of  the  fore  femora,  a  very  unsatisfactoiy 
character,  as  fully  set  forth  by  Saussure  and  Zehntner.^ 

Paeudomops  contains  two  species  found  with  us,  P.  dncta  Burmeis- 
ter  and  P.  intercepta  Burmeister.  The  latter  is  what  has  been 
recorded  in  our  fauna  as  oblongata.  Shelford  separates  these  two 
United  States  species  as  follows. 

Key  to  ipeciea  of  genus  P$eudomop$, 

a}.  Qround  color  of  promotum  fuBCOUB,  the  lateral  yellow  znaigin  not  inwardly  pro- 
duced (fig.  16) ctncta  Burmeister. 

a'.  Ground  color  of  pronotum  some  shade  of  rufous,  the  lateral  pale  border  produced 
inwardly tntercepta  Burmeister. 

PluBtalia  laevigata  Palisot,  the  only  nearctic  representative  of  that 
genus,  has  as  synonyms  Nauphota  pallida  Brunner  and  N.  marginalia 
Walker.  Kirby  catalogues  N.  paUada  Brunner  as  distinct  from  Isevi- 
gata  Palisot,  placing  Palisot's  species  in  the  genus  LeucopTis^a  with 

>  Mr.  Shelford  baa  made  this  speotes  the  type  of  anew  gcniii,  which  he  calls  NmMatttaa,  Theonlyohar- 
actcfs  mantloDed  as  different  from  BIstteifo  are  the  ramose  ulnar  vein  of  the  wii^ 
ofthe  wing  being  broader,  especially  aptoally.  This  last  oharaoter  is  good  for  the  separatkm  of  the  respective 
type  spedes  of  these  two  genera,  but  does  not  separate  other  species  of  BUMeOa  tmm  adtptrtieolUt,  some 
species  indeed  i^Oling  in  this  respect  nearly  faitermediate  between  pitrfiiaii<os  and  that  species.  A]so,Iflnd 
considerable  Tariation  in  the  branching  of  the  ulnar  vein,  even  in  diflSrent  spedmois  of  the  same  spedes. 
The  examlnfttinn  of  a  very  few  spedmens  shows  a  variation  of  fknm  three  to  five  branching  in  adiptr«to)ttif 
and  tram  simple  to  two  branching  in  fermaniet,   I  thtnton  consider  JITeoUattsOa  a  synonym  of  Btottdte. 

<BloL  Cent.-Amer.,  Orth.,  vol.  1, 189S,  p.  80. 
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a  queiy.  But  from  a  study  of  several  specimens  from  West  Indies 
and  South  and  Central  America  and  Teneriff  together  with  the  figure 
of  Palisot  and  the  description  of  Brunner  I  agree  with  the  late  Mr. 
Shelford  in  considering  these  synonymous.  I  follow  Kirby  in  placing 
the  N.  marginalis  of  Walker  in  the  synonymy  under  tiiis  species. 
The  measurements  of  rnargindUa  would  seem  to  precluded  its  inclusion 
here,  but  Kirby  should  be  able  to  judge  this  matter  properly,  having 
Walker's  types  for  comparison. 

The  other  genera  of  this  subfamily  are  represented  in  our  fauna  by 
one  or  two  species  each,  all  from  our  Southern  States.  EurycoHs 
fischiarui  Saussure  is  worthy  of  a  place  in  the  list  only  as  a  visitant,  if 
at  all,  being  recorded  only  from  a  single  nymph  introduced  and  one 
questionably  identified  as  that  species. 

Two  genera  belonging  to  the  subfamily  Plectopterin»  are  found  in 
the  United  States,  Chariaoneura  Brunner  and  Pleetoptera  Saussure. 
The  former  is  distinguished  by  having  the  elytra  very  little  convex 
and  with  a  distinct  anal  sulcus.  Each  of  these  genera  are  repres^ited 
with  us  by  two  species.  Choriaoneura  texenaia  Saussure  and  Zehntner 
is  smaller  than  O,  ploeea  Rehn,  being  less  than  10  mm.  in  total  length. 
Pleetoptera  picta  Saussure  and  Zehntner  is  known  in  the  United 
States  by  a  single  specimen  in  the  United  States  National  Museum 
labeled  "Va."  The  laige  black  discal  spot  of  the  pronotum  of  this 
species  will  readily  separate  it  from  P.  poeyi  Saussure. 

We  have  several  genera  of  the  subfamily  PanchlorinaB  separable 
as  follows. 

Key  to  nearctie  genera  of  the  subfamily  Panehkrifue. 

a^  Basal  segment  of  hind  tarsi  naked  beneath. 
b^.  Posterior  femora  with  an  apical  spine  beneath  on  both  margins. 

Pycnoicelus  Scudder. 
b^.  Posterior  femora  with  an  apical  spine  beneath  on  one  margin  only  or  on  neither 
margin. 

c^.  Wings  and  elytra  surpassing  the  tip  of  the  abdomen Leucophsea  Brunner. 

c*.  Wings  abortive,  elytra  about  half  as  long  as  the  pronotum,  covering  scarcely 

more  than  one  half  of  the  abdomen Eormetica  Burmeister. 

a\  Basal  segment  of  the  hind  tarsi  hairy  beneath. 

b^.  Small,  the  entire  length  less  than  10mm ^oZocomjMa Burmeister. 

6^  Larger,  the  entire  length  10  mm.  or  more Panchhra  Burmeister. 

Each  of  the  above  g^iera  are  represented  in  our  f auna-by  a  single 
species  except  Panchlora,  of  which  several  species  have  been  reported 
from  the  United  States  and  Canada,  most  of  them  introductions,  as 
indeed  are  many  of  our  roaches.  The  species  of  PanMora  are  in  a 
state  of  chaos  and  the  genus  is  in  dire  need  of  revision. 

Our  only  species  of  Holocampsa,  ^H.  eoUaris  Burmeister,  has  arolia 
between  the  claws  and  is  therefore  placed  in  this  subfamily. 

The  subfamily  Corydinn  contains  three  North  American  genera 
separable  as  follows. 
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Key  to  ffenera  of  mh/amily  Ccrydinm. 

a},  interior  tibise  not  or  but  little  more  than  three  times  as  long  as  the  greatest  width, 
apically  conspicuously  swollen;  larger  forms,  the  pronotum  3,  or  more  mm.  in 
length. 
W,  Posterior  tibi»  with  six  apical  spurs  and  armed  beneath  with  4-6  spines  and 

with  short  pile;  abdomen  naked  beneath Aremivaga  Behn. 

6^.  Postericv  tibise  with  seven  apical  spurs  and  armed  beneath  with  but  two  spines 
on  the  apical  fifth  and  with  fine  long  hairs;  abdomen  hairy  beneath. 

Eremoblatta  "Rehn. 
a^.  Anterior  tibiaB  five  or  six  times  longer  than  the  greatest  width,  apically  very  little 
swollen;  smaller  forms,  the  pronotum  no  more  than  2  mm.  in  length 

LatindiaStSX. 

Areni/vaga  and  Eremohlatta  were  established  as  subgenera  of 
Homeogamia,  and  the  species  pertaining  to  them,  except  a  few 
varietd  forms  described  since,  are  reviewed  by  Mr.  J.  A.  G.  Rehn.^ 
The  third  genus,  LaHndia,  is  represented  with  us  by  the  single  specie^ 
L.  achwarzi  Caudell. 

Of  the  subfamilies  Blaberina  and  PanesthinsB  we  have  one  genus 
each,  Bldberus  Serville  and  Cfryptocercus  Scudder,  the  former  having 
long  wings  while  the  second  has  neither  wings  nor  elytra.  OrypUh 
cercus  contains  the  single  species  C.  ptmctulatua  Scudder,  but  there  are 
two  species  of  Bldberus  which  have  been  taken  in  our  confines.  These 
two  species  may  be  distinguished  by  atropoa  having  the  lai^e  discal 
spot  of  the  pronotum  reaching  the  posterior  margin,  while  in  cuhensis 
it  does  not  reach  the  posterior  margin.  Atropoa  seems  eligible  to  a 
place  in  the  list  of  nearctic  Blattidse,  but  cubenaia  is  but  a  transient 
visitor,  a  single  specimen  being  known  from  our  borders,  a  single 
female  from  New  York,  very  surely  an  accidental  importation.  The 
specimen  recorded  in  1910  by  Mr.  Rehn  *  as  this  species  has  proved  to 
be  an  atropo^. 

Family  MANTIDiE. 

Representatives  of  three  of  the  six  subfamilies  of  the  MantidsB  are 
found  within  the  borders  of  the  United  States.  As  represented 
with  us  these  may  be  separated  by  the  following  key. 

Key  to  iitb/amUieB  of  nearctic  Mantidae. 

d^.  Head  unarmed;  middle  and  hind  tibi»  rotmded  above. 
6*.  Pronotum  at  least  twice  and  usually  three  or  more  times  as  long  as  broad  and 
noticeably  broadened  at  the  point  of  insertion  of  the  coz»  (figs.  17  and  23). 

Maktinjb. 
6^.  Pronotimi  subquadrate,  but  little  longer  than  broad  and  the  sides  parallel  (fig  18). 

ERBMIAPBILmjB. 

a>.  Head  armed  with  a  pair  of  long  processes,  as  long  as  the  head  itself;  middle  and 
hind  tibijB  carinate  above Vattkjb. 

1  Proo.  AoMl.  Nftt  Sol.  Phlla.,  IMS,  pp.  177-lQX 
>  Sot.  Mewi,  ▼ol.ai,  p.  101. 
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By  far  the  greater  proportion  of  the  nearctic  Mantidae  belong  to  the 

first  subfamily  as  defined  above.    The  dozen  genera  comprising  thin 

subfamily  in  our  fauna  may  be  for  the  most  part  easily  separated  by 

the  following  key,  which  is  based  partially  on  purely  superficial 

characters. 

Keff  to  genera  o/eul^amiUy  ManUnm. 

a},  Eyee  rounded  (obtuBely  conical  in  Litaneutria)  (fig.  19),  insects  varying  in  sice 
and,  except  the  females  of  Theeprotia  and  Bactromantit,  all  with  more  or  less 
well -developed  wings. 
b^.  Inner  margin  of  the  upper  surface  of  the  extended  anterior  coxa  not  con- 
spicuously dilated  apically  (fig.  20). 
c^.  I^notum  not  or  but  little  longer  than  the  anterior  coxae. 

Litaneutria  SMJUBvae. 
(?,  Pronotum  considerably  longer  than  the  antericMr  coxae. 

(f.  Antennae  filiform, 
e*.  Broadest  portion  of  the  pronotum  bur  in  advance  of  the  middle,  the  width 
again  diminishing  anterior  of  the  broadest  point  (fig.  17). 
p.  Larger,  pronotum  more  than  10  mm.  in  length. 

^ .  Pronotum  of  the  female  scarcely  longer  than  the  elytra. 
V.  Facial  shields  distinctly  more  than  twice  as  broad  as  hig^  in  both 
sexes,  in  the  male  about  three  times  as  broad  (fig.  24). 

Stagmofmantie  SauMure. 
A^.  Facial  shield  of  neither  sex  scarcely  more  than  twice  as  broad  aa 
hig^  (fig.  25). 
t'.  Inner  surface  of  f<nre  coxae  ornamented  on  the  basal  third  with  a 

laige  oval  piceous  spot ifontif  Linnaeus. 

t^.  Inner  surface  of  fore  coxae  not  ornamented  aa  above. 

ParotonodSsra  Rehn. 
p*.  Pronotum  of  the  female  decidedly  longer  than  the  elytra. 

Phatmomantie  Saussure. 
p.  Smaller,  the  pronotum  no  m<nre  than  10  mm.  in  length. 

CoZ/tmoiKia  St&l. 
(?.  Broadest  portion  of  the  pronotum  beginning  at  about  the  middle  and  from 
there  to  the  apex  almost  or  quite  parallel  (fig.  23). .  .Gonotieta  Sauasure. 
dP.  Antennae  distinctly  swollen  just  beyond  the  base  (fig.  22). 

Brurmena  Sauasure. 
6^.  Inner  margin  of  the  upper  surface  of  the  extended  anterior  coxae  abruptly  and 
considerably  elevated  apically  (fig.  21). 
c*.  Anterior  tibiae  longer  than  their  apical  claw. 
cH.  Fore  and  hind  sections  of  the  pronotum  aubequal  in  length. 

Oligoinyx  Saussure. 
(P.  Hind  section  of  the  pronotum  about  twice  as  long  as  the  fore  section. 

BadTfrmanJtie  Scudder. 

c^.  Anterior  tibiae  no  longer  than  the  apidU  claw Theeprotia  Scudder. 

a'.  Eyes  produced  and  acutely  conical  (fig.  26);  insects  of  small  sise,  seldom  over  an 
inch  long,  and  entirely  wingless Terevnia  Sauasure. 

Several  years  ago  ^  I  gave  a  table  of  the  species  of  the  genus 
LiianeutTia,  That  key  was  not  very  satisfactory  but  it  was  the  best 
I  could  do  then  and  I  can  do  no  better  now.  Since  that  time  one 
new  species  has  been  described,  the  L.  aJcinneri  of  Rehn,  characterized 
by  the  abbreviated  organs  of  flight  of  the  males.    It  is  possible  that 

1  Fioo.  U.  S.  Nat.  Mas..  ToL  38, 1906,  p.  «8I. 
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the  males  of  this  genus  are  dimorphic  in  wing  length  and  that  most 
or  all  the  species  will  be  found  with  short-winged  males,  though  such 
conditions  are  uncommon  ii\  the  MantidsB.  STdnneri  was  described 
from  Arizona  but  has  since  been  recorded  from  Texas,  New  Mexico, 
and  Calif omia  and  also  occurs  in  Colorado  and  Nebraska.  It  may 
prove  to  be  the  brachypterous  form  of  an  older  species  if  the  males 
of  these  insects  do  prove  to  be  dimorphic  in  wing  length. 

Since  Scudder's  catalogue  appeared  there  have  been  two  species  of 
the  genus  Stagmomantia  described,  8,  gracUipea  Rehn,  from  Arizona, 
and  8.  cdlifornica  Rehn  and  Hebard  from  Califomia.  The  former  I 
do  not  know,  the  type,  a  single  male,  being  in  the  Snow  collection  in 
Kansas.  It  seems  closely  allied  to  linibata.  Of  what  I  consider  as 
8.  cdlifomica  I  have  one  male  from  Oil  Center,  Califomia,  one  pair 
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26 
Fid.  17.— PKONOTUM  or  BTAOMOlUimB,  SBOWmO  SHAPE. 

Fid.  18.— Pbonotum  or  Ujoxtoida,  aeoinifo  bhati. 

Fio.  19.— Head  or  LtTAKBUTBiA,  SHOwmo  shape  or  etes. 

FlO.  20.— EXTEKDED  AMTBBIOB  OOXA  Or  LRAKEUTBU,  SHOWINO  THE  BOUKDED  SWEUOrO  Or  THE 
DBXAL  EMD  Or  IHk  IMlfBB  DOB8AL  MABOOT. 

FlO.  21.— EZTEMDED  AMTEBIOB  OOXA  or  OUOONTZ,  SHOWDTO  THE  MOBE  PBOMnrEMT  AlTD  ABBUVT 
SWELLDfO  or  THE  DOTAL  EHD  Or  THE  IMirXB  DB08AL  MABOIK. 

FlO.  22.— AXTXMKA  or  BBUMlfBA,  SHOWDTO  THE  BASAL  SWELLINO. 

Fio.  28.— Pbomotum  or  GoNATmA»  sHoimro  shape. 

Fio.  24.— Faoal  shield  or  Staomomamtis,  snoirxiro  width  as  compabed  wrb  the  hxioht. 
Fio.  25.— Faoal  bheeld  or  Uuma,  SHOimro  width  as  compabed  with  the  heioht. 
Fio.  20.— Head  or  Yebsdoa,  SHOwmo  shape  or  the  etes. 

from  Golden  Roads,  Arizona,  one  female  from  Rhyolite,  Nevada,  one 
male  from  Las  Cruces,  New  Mexico,  and  one  female  from  El  Paso, 
Texas. 

Probably  all  of  the  species  of  this  genus  come  in  both  green  and 
brown  colored  forms.  The  typical  color  of  the  common  eastern 
species,  8.  Carolina^  is  brown,  the  green  form  bearing  the  name 
wroTota  of  Linnaeus. 

The  three  species  known  to  me  and  belonging  to  our  fauna  may  be 
separated  as  follows. 

Key  to  $pecie$  of  genus  Stagmofnantis, 

a>.  Abdomen  doraally  unifonn,  or  almost  uniform  in  coloration. 
hK  Costal  area  of  the  elytrn  of  the  male  transparent,  or  nearly  so;  costal  area  of  the 
elytra  of  the  female  tapering  from  near  the  base earoHna  Linnsns. 
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6*.  Coatel  azea  of  the  elytza  of  the  male  coriaceoia  and  opaque;  costal  area  of  the 
elytra  of  the  female  with  the  maigina  subpaiallel  to  near  the  distal  end. 

limbata  Baka. 
a'.  Basal  three  or  four  augments  of  the  abdomen  conspicuouely  marked  transversely 
above  on  the  posterior  fourth  or  more  with  black  or  dark  brown. 

eal^omica  Rehn  and  Hebard. 

PhasTMrnuintis  aumUJirasti  Saussure  does  not  appear  very  well 
established  as  a  nearctic  form  as  it  seems  never  to  have  been  recorded 
from  our  region  except  one  time,  by  Saussure  and  Zehntner  from  a 
specimen  in  the  Museum  at  Oeneva. 

I  consider  Oligorvyx  vMeri  St&l  a  variety  of  0.  aeudderi  Saussure,  the 
only  essential  difference  seeming  to  be  the  hyaline  wings  and  elytra 
of  scudderi  as  compared  with  the  infuscated  ones  of  vMeri.  A  single 
male  specimen  of  vJderi  is  in  the  collection  of  the  National  Museum. 

A  female  specimen  of  Theaprotia  graminis  in  the  collection  of  the 
United  States  National  Museum,  is  labeled  as  coming  from  New  York. 
This  must  be  an  accidental  occurrence. 

The  subfamily  EremiaphilinsB  is  represented  by  a  single  genus  and 
species  foimd  in  our  region,  the  Mantoida  maya  of  Saussure  and 
Zehntner,  having  been  recorded  from  Florida. 

Two  genera  of  the  subfamily  VatinsB  occur  in  our  fauna.  The 
posterior  tibise  of  VcUea  Burmeister  being  furnished  with  foliations 
will  serve  to  separate  that  genus  from  PhyUovatea  Eirby,  where  they 
are  simple.  PhyUovatea  is  represented  with  us  by  the  single  species 
chhroplKM  Blanchard,  a  rare  species  listed  by  Scudder  as  Theodytea 
chloroplKM  and  recorded  from  the  Oulf  States  and  by  accident  from 
New  York.  VcUea  contains  two  species  recorded  from  the  United 
States,  both  from  Arizona.  These  are  F.  paraenaia  Saussure  and 
F.  tovmaendi  Rehn.  These. two  species  may  be  best  distinguished  by 
the  costal  area  of  the  elytra  of  the  female  which  is  abruptly  tapered 
near  the  apex  in  iownaendi  and  gradually  tapered  from  near  the  base 
m  paraenaia.    Both  are  very  rare  species  in  our  fauna. 

Family  PHASMTDJE. 

The  PhasmidsB  of  nearctic  America  were  revised  by  the  writer  a 
few  years  ago,  but  since  that  date  several  new  genera  and  species 
have  been  described  which  necessitates  new  keys  for  the  separation 
of  certain  genera  and  species.  Five  of  the  fifteen  subfamilies  of 
PhasmidsB  are  represented  in  our  fauna.  They  may  be  easily  aepar 
rated  by  the  following  key. 

Key  to  aubfamiHei  of  nearctic  Phoimida. 

a '.  Tarsi  five  jointed;  not  small  earwig-like  creatures  with  the  cerci  of  the  male  for- 
cep-like. 
hK  Mesothorax  four  or  more  times  as  long  as  the  prothorax;  hind  and  middle  tibin 
carinate  ventrally  to  the  tip,  without  an  apical  areolate  area. 
e>.  Median  segment  not  or  barely  longer  than  broad;  apterous. 
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(T.  AntennsB  longer  than  the  fore  femora Bacunouunjb. 

cP.  Antennss  shorter  than  the  fore  femora GLmTMNiNJB. 

e*.  Median  segment  distinctly  longer  than  the  width;  adults  with  short  elytra 

and  wings Phibalosominjb. 

6^.  Mesothorax  never  more  than  three  times  as  long  as  the  prothorax,  generally  less; 
hind  and  middle  tibise  furnished  beneath  apically  with  a  sunken  areolate 

area Anisomobphinjb. 

a^.  Tarsi  three  jointed;  small  earwig-like  creatures  with  the  cerd  of  the  male  forcep- 
like TiMXMiNJB. 

The  first  of  these  subfamilies,  Bactmculinsd,  includes  several  genera 
comprising  far  more  species  than  all  the  other  four  subfamilies  taken 
•together.     The  nearctic  american  genera  falling  into  this  subfamily 
are  separable  as  follows. 

Key  to  genera  cfeuJ^amHy  BaeuncuUnm, 

a}.  Head  subquadrate  or  cylindrical,  usually  distinctly  longer  than  broad,  attached 

obliquely  or  horizontsJly;  small  or  moderate  sized  species  with  the  hind  femora 

not  armed  as  in  the  alternate;  cerci  of  the  male  not  spatulate. 

5^  Posterior  femora  of  both  sexes  armed  beneath  with  a  prominent  subapical  spine, 

often  quite  small  in  the  female;  middle  femora  of  the  male  generally 

distincUy  thicker  than  the  hind  ones. 

c^.  Headimarmed DiapheroTneraQny. 

<^,  Head  armed  with  a  pair  of  small  horns RhahdoeeratUee  R^m  and  Hebard. 

h^.  Posterior  femora  of  both  sexes  without  a  prominent  subapical  spine  beneath; 
middle  femora  of  male  usually  not  or  but  little  thicker  than  the  hind  ones. 
c>.  Head  unarmed  above. ' 
(f .  Cerci  of  male  simple;  head  smooth,  antennee  more  than  twice  as  long  as  the 
anterior  femora. 
^^  Middle  femora  armed  beneath  with  a  distinct  subapical  spine. 

Ifanomcra  Rehn. 
^.  Middle  femora  without  a  distinct  subapical  spine  beneath. 

Heteronemia  Gray. 

<P,  Cerci  of  male  apically  trifid;  head  carinate  or  longitudinally  rugose  between 

the  eyes;  antennse  usually  less  than  twice  as  long  as  the  anterior  femora. 

Peeudoeeymyle  Caudell. 
<P,  Head  armed  above  with  a  pair  of  horns  or  leaf-like  appendages. 

Hoploliheihra  Caudell. 

a'.  Head  ovate,  short,  scarcely  longer  than  broad;  attached  sub  vertically;  cerci  of 

male  broadly  spatulate;  very  laige  species  with  the  hind  femora  armed  beneath 

for  entire  length  with  a  median  row  of  strong  spine Megaphaema  Caudell. 

The  genuS;  Diapheromera,  contains  several  species  which  are  more 
or  less  closely  allied,  and,  especially  in  the  female,  often  difficult  to 
separate.  The  females  divide  into  two  groups,  one  with  the  cerci 
scarcely  more  than  one-half  as  long  as  the  eighth  abdominal  segment, 
and  the  other  with  the  cerci  decidedly  more  than  one-half  as  long  as 
that  segment.  The  first  group  consists  of  femorata  Say  and  ari- 
zonensis  Caudell,  the  first  with  the  operculum  arcuate  apically,  while 
in  the  second  that  organ  is  arcuate  truncate,  with  a  distinct  median 
projecting  finger.  The  second  group  contains  the  rest  of  the  species, 
e8077*— Proc.N.M.vol.44— 18 89 
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which  in  this  sex  are  hard  to  separate  diagnostically,  and  more  mate- 
rial and  study  is  necessary  for  the  preparation  of  a  key  to  separate 
them  on  this  sex  alone.  The  following  key,  based  mostly  on  the 
males,  will  prove  of  help  in  the  determination  of  these  walking 
sticks. 

Key  to  maUB  of  genuM  Diapheromera, 
a*.  Cerci  incurved. 
5>.  Cerci  cylindrical,  with  a  basal  tooth  or  tubercle, 
c^  Cerci  with  an  acute  and  slender  basal  tooth. 
iP,  Ninth  segment  of  the  abdomen  scarcely  longer  than  the  greatest  width. 

vein  Walflh. 
(P.  Ninth  abdominal  segment  distinctly  longer  than  the  greatest  width. 

penimUie  Caudell. 
<?.  Cerci  with  a  blunt  basal  tooth  or  tubercle. 
cH.  Seventh  and  ninth  segments  of  the  abdomen  subequal  in  length. 
^,  Ninth  segment  of  the  abdomen  distinctly  longer  than  the  greatest  width; 
inner  ventro-lateral  carina  of  the  hind  femora  with  very  minute  ser- 
rations; cerci  of  the  female  as  long  as  the  eighth  segment  of  the  abdomen. 

persimUie  Caudell. 

^,  Ninth  segment  of  the  abdomen  scarcely  or  no  longer  than  the  greatest 

width;  inner  ventro-lateral  carina  of  the  posterbr  femora  smooth;  cerci  of 

the  female  about  one-half  as  long  as  the  eighth  segment  of  the  abdomen. 

ariaonenns  Caudell. 

d^.  Seventh  segment  of  the  abdomen  distinctly  longer  than  the  ninth  (cerci  of 

female  about  one-half  as  long  as  the  dghth  segment  of  the  abdomen.) 

femorata  Say. 

IP,  Cerci  strongly  compressed,  without  any  basal  tooth  or  tubercle . . Carolina  Scudder . 

a'.  Cerci  rigidly  straight,  or  more  or  less  curled  in  drying mesiUana  Scudder. 

D.  persimUis  shows  some  considerable  variation  in  the  basal  tooth 
of  the  cerci  of  the  male.  This  is  sometimes  sharp,  like  in  vdii,  and 
sometimes  apparently  nearly  as  blmit  as  infenumUa.  But  the  com- 
parative lengths  of  the  last  segments  of  the  abdomen  of  the  male 
will  separate  it  from  vdii  or  femorata,  and  the  long  cerci  of  the  female 
prohibits  it  from  being  confused  with  the  latter  species. 

I  have  two  male  specimens  which  I  take  to  be  D.  mesiUana.  They 
are  nymphs,  and  come  from  Victoria,  Texas,  and  I  have  an  adult  male 
from  Columbus,  Texas.  Specimens  ftx>m  Brownsville,  Texas,  are  in  the 
Museum  of  the  Brooklyn  Institute  of  Arts  and  Sciences,  and  in  the 
Scudder  collection  I  find  a  male  from  Kansas  which  I  determine  as 
this  species.  In  this  specimen  from  Kansas  the  cerci  are  not  con- 
cave on  the  inner  side,  and  it  is  doubtful  if  any  are  iq  life,  as  the  cerci 
of  female  specimens  of  most  species  are  naturally  round  when  fresh 
but  flatten  out  in  drying.  The  cerci  of  the  male  of  mesiUana  being 
straight,  like  that  of  the  female  of  most  species,  is  very  likely  natu- 
rally roimd.  More  investigation  with  fresh  material  is  necessary  to 
make  this  certain.  If  the  cerci  of  this  species  are  actually  concave 
on  the  inner  side,  the  roimd  shape  of  those  of  this  Kansas  specimen 
must  be  attributed  to  the  specimen  being  originally  preserved  in 
spirits,  which  it  very  clearly  was. 
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The  following  notes  on  the  male  type  of  this  species  are  copied 
from  my  notebook  as  written  a  few  months  ago:  ''The  male  type 
has  the  cerci  convex  outwardly  and  deeply  concave  inwardly.  Tlie 
ninth  segment  of  the  abdomen  is  about  two  times  as  long  as  broad, 
parallel  sided,  and  posteriorly  broadly  notched,  the  entire  length 
about  equaling  that  of  the  cerci;  eighth  segment  two-thirds  as  long 
as  the  ninth,  of  the  same  width  posteriorly  and  broadening  a  little 
anteriorly;  seventh  segment  about  the  same  length  as  the  ninth  and 
of  the  same  width  posteriorly  as  the  anterior  width  of  the  eighth  seg- 
ment, the  anterior  part  gently  narrowing.  Middle  femora  not  much 
longer  than  the  hind  ones.  Spine  of  the  hind  femora  small,  but 
distinct.'' 

The  following  notes  on  the  unique  male  type  of  D.  Carolina  are  from 
my  note  book:  ''Cerci  strongly  incurved  and  much  flattened,  being 
fully  twice  as  thick  vertically  as  horizontally,  broadened  slightly 
toward  the  apex;  outwardly  the  cerci  are  convex  and  inwardly,  espe- 
cially in  the  apical  portion,  concave,  nearly  spoon-shaped;  no  basal 
cereal  tooth  visible.  Ninth  segment  of  the  abdomen  globose  no 
longer  than  the  posterior  width.  Seventh  and  eighth  segments  of 
abdomen  equal  in  length,  each  slightly  broader  than  long  and  neither 
quite  as  long  as  the  ninth  segment." 

The  Scudder  collection  contains  a  pair  of  walking  sticks  which  I 
consider  as  probably  belonging  here  in  which  the  cerci  of  the  male 
are  more  concave  inwardly  than  those  of  the  tjrpe.  The  cerci  of  this 
female  are  as  long  as  the  eighth  segment  of  the  abdomen  and  concave 
on  the  inside.  The  eighth  segment  of  the  abdomen  is  apparently  a 
fourth  shorter  than  the  ninth.  These  were  evidently  preserved  in 
spirits  and  are  considerably  shriveled.  They  are  labeled  "Palmer 
Assorting  No.  1032.''  This,  according  to  a  note  book  shown  me  by 
Mr.  Henshaw,  means  "Pacific  R.  R.  Survey  near  38®  L.  Sb.  E.  Beck- 
with,U.W.A." 

The  genus  BhdbdoceratUes  of  Rehn  and  Hebard  is  closely  allied  to 
DiapTieroTneraf  but  the  head  being  armed  with  a  small  pair  of  horns, 
or  spurs,  will  serve  to  separate  it  from  that  genus.  The  only  species 
recorded  from  our  faima  is  B.  comUese  Rehn  and  Hebard,  described 
in  1909  from  Texas.  In  1906  I  took  nymphs  at  Ciudad  Juarez, 
Mexico,  on  creosote  bushes,  but  failed  to  rear  adults.  The  Sc  udder 
collection  contains  a  female  from  New  Mexico.  About  the  middle  of 
September,  1912,  Mr.  C.  K.  Gray  sent  to  the  United  States  National 
Museum  a  female  of  this  species  which  had  freshly  matured,  the  old 
skin  being  but  partially  cast.  A  month  later  three  pairs  of  this  fine 
insect  were  received  from  the  same  gentleman,  all  being  taken  from 
creosote  bushes  at  El  Paso,  Texas.  The  eggs  of  this  species,  a  number 
of  which  were  fotmd  in  the  box  with  the  living  insects,  are  very  like 
those  of  Diapheromera,  but  appear  to  be  more  fragile  and  are  decidedly 
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leas  doDgate,  ihe  length  being  noticeably  lees  than  that  of  the  egp 
of  Diapheromera,  while  the  width  and  thickness  are  about  the  same. 
litanomera  Rehn  and  Hebard,  made  for  Bacuneulus  as  used  by 
Scudder  and  the  writer,  contains  three  species,  separable  by  the  fol- 
lowing table,  which  is  based  on  the  males,  as  the  female  of  ort&o«lyfai 
is  unknown. 

Key  to  maliM  qf  genus  Manomera, 

o^.  Middle  femora  not  or  scAicely  tliicker  than  the  poeterior  ooee. 

¥.  Gofci  curved  inward tmu^ioeiu  Scnddez. 

6^.  Cerci  straight  (fig.  27) ortho^hu,  newqteciet. 

a*.  Middle  femora  distinctly  thicker  than  the  posterior  ones hlaUhUyi  GaudelL 

The  short  and  broader  head  of  the  female  of  hlatckUyi  will  serre  k) 
separate  it  from  tenuescena.    The  new  species  is  described  as  follows: 

MANOMKRA  ORTHOSTTLUS,  new  ■>«dw. 

MaU  (female  unknown). — Similar  to  tenueacens  Scudder,  but  readilj 
distinguished  from  that  species  by  the  cerci  of  the  male  being  strai^t 
instead  of  strongly  incurved.  The  general  color  is  brown- 
ish but  is  probably  greenish  in  life.  A  lateral  stripe  runs 
across  the  head  and  thorax  and  onto  the  abdomen 
Head,  thorax,  and  abdomen  smooth,  the  latter  not  inflated 
apically,  all  the  segments  being  nearly  or  almost  parallel 
sided;  the  ninth  or  apical  segment  is  three  times  as  long 
as  broad,  apically  broadly  and  shallowly  notched;  eighth 
segment  two-thirds  as  long  as  the  ninth,  twice  as  long  as 
^i^jfior'  or  broad;  seventh  segment  slightly  longer  than  the  eighth 
hanomkra  but  not  quite  as  long  as  the  ninth.  Operculum  scarcely 
s^^TiTo  reaches  the  tip  of  the  eighth  segment.  Cerci  five  or  six 
BTBAio  HT  times  as  long  as  thegreatest  width,  tapering  to  apoint  and 
^^^^^  rounded,  a  little  broader  vertically  than  thick,  usually  flat 

in  dried  specimens,  the  whole  not  quite  as  long  as  the  last  abdominal 
segment.  The  legs  are  slender,  the  middle  femora  armed  beneath 
with  a  subapical  spine,  the  hind  femora  without  such  spine,  both 
femora  of  approximately  the  same  thickness. 

Measuremenla. — ^Total  length,  61  mm.;  pronotum,  2  mm.;  meso- 
notum,  14  mm.;  fore  femora,  16  mm.;  nuddle  femora,  12.5  mm.;' 
hind  femora,  16  mm.;  cerci,  1.5  mm. 

7Vp«.— One  male  (Cat.  No.  15275,  U.S.N.M.),  Orlando,  Florida, 
April  14,  1907,  Mr.  Russell  collector. 

A  paratypical  male  from  the  Scudder  collection,  from  Dallas,  Texas, 
has  been  examined.  Except  for  being  a  little  smaller  and  with  longer 
cerci,  as  long  as  apical  segment  of  abdomen,  it  is  essentially  like  the 
type.  The  operculum  also  surpasses  the  eighth  abdominal  segment. 
It  measures  as  follows :  Total  length,  45  nun. ;  pronotum,  2  mm. ;  meso- 

1  Tht  left  nUddte  tog  if  dwwfad,  thB  fomofs  iDMiailBg  Imt  10  mm.  in  1^^ 
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notuni;  10  mm.;  fore  f^nora,  12  mm.;  middle  femora,  9  mm.;  hind 
fanora,  11.6  mm.;  cerci,  2  mm. 

Under  the  genus  Baeuneulus  Brmmer  has  recorded  three  walking 
sticks  as  occurring  in  our  fauna,  two  of  which  are  unknown  to  the 
writer.  One  is  the  Bacteria  (Bacuneulua)  atiiatua  of  Burmeister  and 
the  others  are  ones  described  by  Brunner  as  new,  all  treated  as  species 
of  Ba4!unculu8  but  rightly  referable  to  the  older  generic  name  Hetero- 
nemia  of  Gray.  Striaiua  Burmeister  is  recorded  from  Texas,  another, 
texanMS,  is  described  from  the  same  State,  while  the  third,  laviasim/ua, 
is  described  from  St.  Louis  and  "Lacus  Ontario."  These  last  two 
are  very  probably  synonyms  of  other  species,  but  until  the  types  are 
seen  it  is  not  deemed  advisable  to  so  place  them.  The  last,  Iseviasi- 
mu8f  is  probably  a  young  female,  Diapherxmierafefnorata.  The  three 
species  are  separated  as  follows  by  Brunner,  the  table  based  on  the 
female: 

Key  to  $p4ci4$  described  by  Brunner. 

a^.  Abdomen  Bmooth. 
fr^  Second  and  third  segments  of  the  abdomen  scarcely  longer  than  broad;  cerci 

short ImviMtimus  Brunner. 

6^.  Second  and  third  segments  of  the  abdomen  twice  as  long  as  broad;  cerci  long, 

lanceolate Uxcmue  Brunner. 

a*.  Abdomen  multicarinate sbriaius  Burmeister. 

Pseudoseymyle  Caudell  has  had  one  species  added  since  the  revision 
of  the  PhasmidsB  of  the  United  States  in  1903  by  the  writer,  P.  termiSj 
having  been  described  from  Texas  in  1909  by  Rehn  and  Hebard. 
This  species,  known  from  a  single  male  specimen,  is  closely  allied  to 
P.  banksii  Caudell.  No  better  table  for  the  separation  of  the  species 
of  this  genus  than  those  in  the  above-mentioned  revision  have  been 
made.  The  table  there  given  for  the  females  is  fairly  satisfactory, 
but  the  males  are  more  difficult,  and  the  character  of  comparative 
length  given  for  the  separation  of  this  sex  of  hanksii  and  truncata  is 
not  a  good  one. 

The  original  description  of  Hoplclibethra  tuberculata  Caudell  states 
that  the  hind  tibi»  are  provided  beneath  with  an  apical  areolate  area. 
This  is  an  inexcusable  mistake,  there  being  no  trace  of  such  an  area. 

The  later  described  Libdhra  confuaa  of  Brunner  from  Mexico  seems 
structurally  allied  to  Eopblibethra  tuberculata,  but  the  measurements 
given  for  it  does  not  seem  to  agree  very  well. 

PardbaciUus  palmeri  Caudell  described  from  Mexico  has  been  taken 
within  our  borders,  specimens  in  the  U.  S.  National  Museum  from 
Oklahoma  and  Arizona  being  referred  to  that  species.  The  diagnostic 
character  of  the  long  legs  prove  variable,  and  so  this  species  is  reduced 
to  varietal  rank. 

In  my  revision  of  the  PhasmidaD  I  included  the  first  description  of 
Tvmema  calif arnicaf  carefully  crediting  it  to  Scudder  and  quoting  his 
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description  exactly  as  sent  to  me  by  him  and  putting  it  in  smaller 
type,  thus  properiy  establishing  the  species  as  hiis  creation.  System- 
atists  who  beUeve  genera  without  valid  species  included  are  properiy 
establisned  will  hold  Ihat  the  genus  as  well  as  the  species  should  be 
credited  to  Scudder.  Such,  indeed,  was  my  desire  and  intention,  but, 
according  to  rules  of  nomenclature  beUeved  in  and  followed  by  me, 
a  genus  has  to  be  credited  to  the  person  first  using  it  in  connection 
with  a  valid  specific  name.^  Thus  I  am  compelled  to  consider  mysdf 
as  the  author  of  Timema. 

1  See  paragraph  No.  27  of  The  Bntomologloal  Code. 
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DESCRIPTIONS    OF    NEW   SPECIES   OF   CRABS   OF   THE 
FAMILY  OCYPODIDiE. 


By  Maby  J.  RathbuNi 

Auittant  Curctory  Dtviiion  of  Marine  Invertebrates,  United  SUUee  National  Mueeum. 


While  studying  Philippine  and  other  Indo-Pacific  crabs  of  the 
family  Ocypodidffi  in  the  United  States  National  Museum,  four  new 
species  were  found  which  are  not  included  in  the  material  destined 
for  special  faimal  reports.  Three  of  these  are  fiddler  crabs  of  the 
genus  Uca  (^Oelasimua)  and  the  fourth  is  a  Ma^cropMhahnua. 

nCA  ZAMBOAlf OAlf  A,  IMW  «pMlM. 

Plate  74. 

Type-locality. — ^Philippine  Islands:  Zamboanga,  Mindanao;  May, 
1904;  Dr.  E.  A.  Meams,  United  States  Army;  6  males. 

Type.— Ceit.  No.  43307,  U.S.N.M. 

Dimensions. — ^Type  male,  length  of  carapace  17.6  mm.,  width  29.8 
mm.;  largest  male,  length  of  carapace  23.4  mm.,  width  39.5  mm. 

A  large  species,  belonging  to  that  section  of  the  group  of  narrow- 
fronted  species  in  which  the  lower  margin  of  the  orbit  has  an  accessory 
row  of  granules  above  it. 

Carapace  one  and  two-third  times  as  broad  as  long;  the  orbital 
margin  nearly  transverse,  the  convex  portion  inclined  very  sUghtly 
backward,  separated  by  a  deep  sinus  from  the  outer  angle,  which  is 
acute  and  points  obliquely  forward;  side  margins  raised  and  very 
sinuous,  the  anterior  part  nearly  straight,  posterior  curving  strongly 
inward;  dorsal  surface  deeply  sulcate;  frontal  furrow  narrow-trian- 
gular, sides  concave,  tip  blunt-pointed;  accessory  row  of  granules 
above  the  lower  margin  of  the  orbit  occupying  nearly  the  whole  length 
of  the  orbit,  but  not  reaching  to  the  inner  end  and  rarely  to  the  outer 
end,  composed  of  from  20  to  22  fine  granules  and  lying  close  to  the 
margin. 

The  large  cheliped,  which  in  four  out  of  six  males  lies  on  the  right 
side,  and  in  two  males  on  the  left  side,  is  very  broad  and  strong;  inner 
margin  of  arm  granulate,  not  prominent;  granules  of  wrist  and  palm 
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of  median  size;  upper  and  lower  margins  of  palm  marked  off  by  an 
impressed  line;  oblique  line  of  inner  surface  not  very  prominent, 
with  one  row  of  tuberd^;  the  convexity  of  the  lower  margin  of  the 
propodus  is  interrupted  by  a  very  shallow  sinus  behind  the  thumb; 
fingers  broad  and  flat,  intervening  space  narrower  than  either  finger; 
a  very  shallow  groove  through  the  middle  of  each  finger  and  a  deep 
groove  on  the  proximal  half  of  the  dactylus  near  the  upper  edge; 
prehensile  edges  each  with  two  teeth,  one  near  the  tip  and  one  near 
the  middle,  that  on  the  dactylus  proximal  to  that  on  the  immovable 
finger. 

The  largest  specimen  has  a  proportionately  large  claw,  but  with 
a  shorter  palm,  and  the  movable  finger  is  devoid  of  a  tooth  at  the 
middle;  median  groove  obsolete;  immovable  finger  broken  off  at  the 
base.  This  form  apparently  corresponds  to  that  which  is  known 
in  various  other  species  of  fiddlers  where  the  claw  may  have  a  very 
short  palm  and  simpler  fingers  as  compared  to  the  normal  form  in 
that  species. 

Ambulatory  l^s  with  the  merus  joints  expanded,  the  upper  surface 
with  few  granules,  upper  edge  distinctly  serrated. 

This  species  may  be  distinguished  by  its  almost  transverse  anterior 
margin,  the  very  long  accessory  row  of  granules  above  the  lower 
margin  of  the  orbit|  and  by  the  triangular-oblong  frontal  furrow. 

Plate  75,  figs.  1  and  2. 

Type-locality. — Philippine  Islands:  Davao,  Mindanao;  Dr.  E.  A. 
Mearns,  United  States  Army;  1  female. 

An  additional  female  was  taken  at  Negros  Iriand  by  Dr.  Bashford 
Dean. 

2Vpe.— Cat.  No.  43383,  U.S.N.M. 

Dimensions. — Type  female,  length  of  carapace  14.2  mm.,  width 
21.2  mm. 

This  species  is  represented  only  by  females. 

Carapace  one  and  one-half  times  as  broad  as  long,  very  convex  or 
almost  semicylindrical;  surface  coarsely  granulate,  although  the 
granules  are  scarcely  visible  to  the  unaided  eye;  the  branchio-cardiac 
is  the  deepest  of  the  dorsal  furrows;  supraorbital  margins  nearly 
transverse,  very  sinuous;  the  acutely  angled  anterior  tooth  is  directed 
obUquely  forward;  lateral  margins  granulate  and  obtusely  angled  a 
little  behind  the  anterior  angle;  frontal  furrow  narrow-oblong,  tip 
arcuate;  an  accessory  row  of  granules  above  the  Iowct  margin  of  the 
orbit,  occupying  less  than  one-third  the  length  of  the  orbit  and  com- 
posed of  seven  or  eight  granules;  the  row  begins  at  the  outer  end 
close  to  the  margin,  but  inwardly  diverges  from  it,  being  in  front 
view  transverse  or  parallel  to  the  eyestalk  when  fidded  in  the  orbit. 
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Ambulatory  legs  rougher  than  usual,  the  merus  joints  very  wide 
(that  of  last  pair  twice  as  long  as  wide),  their  margins  strongly  serru- 
late, granules  of  dorsal  surface  coarse,  scabrous,  and  rather  numerous. 

This  species  in  shape  approaches  U.  zamboangaruif  but  is  much 
narrower,  even  considering  the  difference  in  the  sexes;  frontal  furrow 
with  parallel  instead  of  converging  sides ;  the  accessory  row  of  granules 
on  the  lower  orbit  much  shorter  and  not  following  the  line  of  the 
orbital  margin. 

It  also  resembles  U.  arcucUa  (de  Haan),  but  that  species  has  very 
sinuous  side  margins  and  no  accessory  granules  on  the  lower  orbit. 


nCA  MOVJBOUINXJB,  IMW  i 

Plate  76. 

Type-hediUy. — ^New  Guinea;  2  males,  one  left-handed,  one  right- 
handed;  received  from  the  Idnnean  Society,  Sydney,  New  South 
Wales. 

Type.—CeA.  No.  6374,  U.S.N.M. 

Dimensions, — Male,  length  of  carapace  9.3  mm.,  width  16  mm. 

Allied  to  27.  gaimardi  (Milne  Edwards),^  from  which  it  differs  in  the 
following  particulars :  Sides  of  the  carapace  more  strongly  convergent, 
so  that  the  lateral  angles  are  narrower,  and  project  more  sideways ;  the 
front  is  correspondingly  narrower,  being  less  than  one-fifth  of  the 
width  of  the  carapace. 

While  the  large  cheliped  of  the  male  is  of  the  same  general  pattern 
as  in  27.  gaimardif  the  palm  lacks  the  deep  triangular  depression  at  the 
base  of  the  index,  so  characteristic  of  that  species;  the  granulation 
is  finer;  the  furrow  just  below  the  superior  marginal  tine  of  granules 
is  not  deeply  impressed;  the  oblique  ridge  on  the  inner  surface  is 
more  prominent  and  marked  with  a  single  row  of  about  eight  large 
granules  and  several  smaller  ones;  as  in  gaimardi  the  slender  fingers 
are  devoid  of  a  groove  on  the  outer  surface,  and  the  index  has  a  tooth 
at  its  middle  and  a  smaller  one  near  the  tip;  the  dactylus,  instead  of 
two  enlarged  denticle^  dividing  it  into  three  subequal  spaces,  has 
three  denticles,  one  of  which  is  not  far  from  the  tip,  and  the  space 
proximal  to  which  is  divided  into  three  subequal  spaces. 

In  the  shape  of  the  carapace  this  species  approaches  27.  tria/ngularia 
(Milne  Edwards),  but  that  species  has  the  sides  still  more  conver- 
gent, the  anterior  border  of  the  front  more  truncate,  the  movable 
finger  longitudinally  grooved. 

A  young  left-handed  male  from  Zamboanga,  Mindanao,  Philipimie 
Islands,  Dr.  E.  A.  Mearas,  odlector,  December,  1903,  probably  be- 
longs to  this  species.  Carapace  6.8  by  9.6  mm.  Front  about  one- 
fifth  width  of  carapace,  its  lower  edge  a  little  straighter  than  in  the 
typical  specimens;  inner  and  lower  margins  of  arm  of  large  cheliped 

i0eMmiw  Oaimtim  WUrm  Edwards,  Ann.  SoL  M«t.,  ZooL  (8),  toL  18, 1868|  p.  160[114L  pL  4,  fig.  17. 
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more  coarsely  and  sharply  granulate;  the  distal  of  the  two  vertical 
rows  of  granules  inside  the  palm  is  composed  of  very  fine  granules; 
the  three  denticles  on  the  movable  finger  are  all  more  proximally 
placed;  and  the  intermediate  one  has  a  much  smaller  space  on  its 
proximal  than  on  its  distal  side. 

While  it  is  possible  that  this  specimen  represents  a  new  speeies,  it 
is  too  undeveloped  to  be  described  as  such. 

IIACRGPHTHALMUS  CSnTITUS,  IMW  «p«dM. 

Plate  76,  fig.  3. 

Macrophthahnui,  sp.,  db  Man,  Abh.  Senckenb.  natorf.  Oes.,  vol.  25, 1902,  p.  ^^5. 
Macrophthalmui  pacifieut  Rathbun,  Bull.  Mus.  Comp.  ZoOl.,  vol.  52,  1910,  p. 
307,  pi.  1,  fig.  3.    Not  M.  pacifieui  Dana  (1851),  de  Man  (1890) 

Type-localUy. — ^Moluccas:  Amboyna;  Thomas  Barbour;  1  male 
type,  1  female,  1  young  (M.C.Z.);  1  male,  1  female  (U.S.N.M.). 

Type.— Cat.  No.  7269,  M.C.Z. 

Paratypes.—CeLt.  No.  39493,  U.S.N,M. 

Dimengians. — ^Tjrpe  male,  length  of  carapace  11.2  mm.,  width  15.3 
mm.,  width  of  front  below  2.6  mm. 

Carapace  convex,  smooth  and  punctate  in  the  highest  portions, 
irregularly  granulate  elsewhere;  a  short  obUque  granulate  line  above 
the  last  leg;  details  of  surface  obscured  by  coarse  hairs.  Carapace 
widening  from  the  anterior  angles  to  the  posterior  part  of  the  second 
tooth;  behind  this  point  the  sides  are  nearly  parallel,  but  somewhat 
sinuous;  upper  margin  of  orbit  very  sinuous,  directed  forward  at  the 
antero-lateral  tooth;  first  sinus  of  the  lateral  margin  triangular;  sec- 
ond tooth  forming  nearly  a  right  angle;  third  tooth  minute.  Front 
slightly  constricted,  lower  edge  faintly  bilobed.  Orbit  finely  crenu- 
late  above,  coarsely  denticulate  below;  eyes  not  reaching  end  of 
orbits. 

Suture  between  ischium  and  merus  of  outer  maxillipeds  slightly 
oblique;  outer  margin  of  ischium  longitudinal.  Chelipeds  of  male 
with  the  merus-joint  densely  clothed  with  coarse  hair  on  the  lower 
surface  and  on  the  infero-distal  part  of  the  inner  surface;  long  fine 
hairs  on  the  upper,  inner,  and  distal  margins;  wrist  and  palm  evenly 
granulate  on  outer  surface,  a  faint  ridge  near  lower  margin  of  distal 
end  of  palm  continued  more  distinctly  on  immovable  finger;  upper 
and  lower  edges  of  palm  rounded;  dactylus  with  a  large  truncate 
tooth  behind  the  middle;  the  coarsest  and  most  prominent  denticu- 
lation  of  the  immovable  finger  is  near  the  distal  end.  Legs  long- 
hairy  above  and  on  the  margins;  distal  tooth  of  merus-joints  small, 
concealed  in  dorsal  view  by  the  hair;  merus  of  third  leg  a  little  less 
than  two  and  one-half  times  as  long  as  wide. 

Variatiana. — Specimens  smaller  than  the  type  have  a  larger  smooth 
(not  granulate)  space  on  the  carapace;  the  lower  edge  of  the  front 
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is  scarcely  bilobed;  the  ridge  on  the  pahn  is  strong  and  the  upper 
edge  marginate,  both  in  undeveloped  males  as  well  as  in  females. 

The  species  differs  from  M.  pacificus  Dana  ^  in  its  greater  hairi- 
ness; in  the  upper  margin  of  the  orbit  trending  forward  at  its  outer 
end  instead  of  backward;  in  the  carapace  being  more  quadrate  in 
shape  and  without  sharp  lines  of  granules  on  the  branchial  region; 
in  the  front  having  a  narrow  rim  of  even  width  throughout,  while  in 
paciji4m8  the  rim  widens  along  the  sides  from  above  downward,  so 
that  while  the  front  in  its  entirety  is  constricted,  the  depressed  or 
middle  portion  of  it  is  not  constricted  but  narrows  downward;  the 
tooth  on  the  movable  finger  plays  into  a  cavity  in  the  immovable 
finger,  while  in  pacificua  it  moves  against  or  toward  an  elevation  on 
the  immovable  finger. 

De  Man  in  1902 '  contrasts  a  female  without  locality  label,  which 
he  described  in  1890,'  with  a  female  from  Tobelo,  Halmahera,  and 
thinks  that  the  former  may  not  be  M.  pacificus,  as  he  thought  in 
1890,  because  Dana's  figure  does  not  show  the  granular  lines  on  the 
carapace.  De  Man  further  thinks  that  the  Halmahera  specimen 
may  be  pacificua  and  the  1890  specimen  bicarinatas  Heller. 

The  1890  specimen  is  the  same  species,  I  think,  as  the  specimens 
called  pacificua  in  the  present  paper,  while  the  Halmahera  specimen 
{MacropWuilmua,  sp.,  de.Man)  is  the  one  described  here  as  crinUua. 
The  reasons  why  I  attach  the  name  pa^AJicua  to  the  former  instead 
of  the  latter  are  (1)  the  shape  of  the  carapace;  (2)  the  depressed 
portion  of  the  front  narrows  forward,  as  it  appears  to  in  Dana's 
figure;  (3)  the  shape  and  hairiness  of  the  legs  correspond;  (4)  the 
spine  on  the  meropodites  is  sharp  and  plainly  visible,  which  it  is  not 
in  crinitua. 

Dana  describes  the  carapace  of  pa^Aficua  as  ^' naked  and  smooth" 
and  figures  no  granular  lines,  but  the  postero-lateral  regions  are 
represented  as  pubescent  in  the  illustration.  His  type  was  an  imma- 
ture male  of  small  size;  perhaps  the  lines  were  inconspicuous. 

Heller's  figure  of  M.  hicarinaiua  *  is  too  unlike  the  species  under 
consideration  to  be  united  with  either. 

1  U.  8.  Bzpl.  Bzp.,  vol.  18,  Crntt.,  pt.  1, 1852,  p.  814;  ttlas,  1855,  pi.  10,  flg.4  a-e. 
*  Abh.  Bezudnnb.  lutorf.  G«t.,  yol.  25,  pp.  4B6-4W. 
>  Notes  Leyden  Mus.,  vol.  12,  p.  70. 
« Iteise  iVovara,  Crntt.,  1866,  pL  4,  fig.  2. 
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EXPLANATION  OF  PLATES. 

PlATB  74. 

Fig.  1.  Uoa  Mambotrngana,  front  view  al  male,  natural  size. 

2.  Uca  tamboangana,  dorsal  view  of  type  male,  natuxml  size. 

3.  Uca  zamboangana,  outer  view  of  laige  (right)  chela  of  a  third  male,  natural 

size. 

4.  Uca  zarnboangana,  inner  view  of  laige  (left)  chela  of  a  fourth  male,  natural 

size. 

PlATB  75. 

Fig.  1.  Uca  meamn,  front  view  of  type  female,  X2. 

2.  Uca  meamt%  dorsal  view  of  type  female,  X2. 

3.  Maerophthalmui  ainiim,  ventral  view  of  type  mal6,X2. 

Platb  76. 

Fig.  1.  Uca  novrnguvrua^  front  view  of  type  male,  X2. 

2.  Uca  novmguinMm^  doiaal  view  of  type  male,  X2. 

3.  Uca  novxguinex,  outer  view  of  laige  chela  of  Bame,X2. 

4.  Uca  novKguinese,  inner  view  of  same^XS. 
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New  Crabs  of  Family  Ocypodid>e. 
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NOTES  ON  SOME  AMERICAN  DIPTERA  OF  THE  GENUS 
FANNIA,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 


By  J.  R.  Malloch, 
0/ihe  Bureau  of  Entomology,  United  States  Department  of  Agriculture. 


INTRODUCTION. 

The  species  of  this  genus  have  not  so  far  been  treated  collectively 
in  any  paper  dealing  with  the  American  species,  and  the  only  attempt 
to  describe  any  of  our  forms  that  has  been  made  is  that  by  Herr  P. 
Stein  ^  in  his  paper  on  North  American  Anthomyid®.  The  only 
other  species  described  originally  from  North  America  are  femoraia 
Loew,  2  species  by  Bigot*  which  probably  have  been  recognized  by 
Stein'  as  synonyms  of  other  species  (mexicana  Bigot  is  a  synonym 
of  F.  canicularis  Fabricus),  and  3  species  described  in  the  larval 
stage  by  Fitch,^  which  can  not  be  identified  either.  The  species 
described  by  D.  W.  Coquillett  as  HonudornA/ia  flamxiria,^  from 
Alaska,  is  mentioned  in  the  present  paper.  It  is  impossible  in  the 
time  at  my  disposal,  and  with  the  limited  material  available,  to 
monograph  the  genus,  but  I  have  given  a  table  of  the  species  in  the 
group  which  have  the  abdomen  marked  with  three  rows  of  spots. 
This  characteristic  is  confined  to  one  European  species  and  those 
given  in  this  paper  from  North  America  and  Panama.  In  one  or 
two  cases  South  American  forms  possess  this  coloration  in  a  certain 
degree,  but  they  need  not  be  considered  here. 

The  principsd  characters  for  the  separation  of  this  genus  from 
other  AnthomyideB  lie,  in  the  male,  in  the  very  large  eyes,  which 
are  almost  confluent  above  and  reach  to  almost  the  lower  margin 
of  sides  of  head,  leaving  a  very  small,  almost  linear,  cheek  area;  the 
frons  and  epistome,  in  profile,  do  not  project  much  beyond  eyes,  the 
arista  is  bare,  or  very  idightly  pubescent,  and  the  palpi  and  proboscis 
are  normal.  In  the  female  the  eyes  are  separated  by  about  one- 
third  the  width  of  the  head,  and  the  cruciate  frontfd  bristles  are 
absent.  The  abdomen  in  the  male  is  flat,  elongate  oval  in  outline, 
and  the  hypopygium  is  very  inconspicuous,  except  in  gUmcescens 

>  BerL  Ent  SMt.,  yoL  43, 1807.  «  Amer.  Ent,  vol.  2,  p.  137. 

>  Ann.  Boo.  Bnt  Fxaooe,  No.  83, 1886.  •  Proe.  Waah.  Acad.  Sd.,  vol.  2, 1000,  p.  446. 
*  Zett.  Hym.  Dipt,  vol  7, 1007,  p.  273. 

PR0CEE0INQ8  U.  8.  NATIONAL  MUBEUM,  VOU  44-NO.  1972. 

621 

Digitized  by  VjOOQ IC 


622  PB00EEDINQ8  OF  THE  NATIONAL  MUSEUM.  tol.44. 

Zetterstedt.  The  wings  have  the  sixth  vein  very  short  and  the 
seventh  bent  up  sharply  round  end  of  sixth.  Several  species  have 
the  under  calyptra  unprojecting,  and  would  not  readily  lend  them- 
selves to  arrangement  according  to  the  key  given  for  the  genera 
of  AnthomyidaB  in  Williston's  Manual;  but  the  venation,  coupled 
with  the  Syrphus-like  abdomen  of  the  males,  should  indicate  tiieir 
generic  position  readily  enough.  The  other  species  included  in  this 
paper,  besides  those  given  in  table  at  beginning,  are  new  to  science 
or  to  the  American  list.  The  notes  given  with  each  indicate  to 
what  species  they  are  most  closely  allied,  and  may  probably  lead 
to  their  identification  in  many  other  collections  in  this  country. 
The  drawings  given  of  the  legs  are  not  drawn  to  the  same  scale, 
but  are  true  representations  individually  of  the  relative  lengths 
and  position  of  the  bristles. 

Of  the  24  species  of  Fannia  already  described  recognizably,  or 
recorded,  from  the  area  covered  by  the  species  in  the  present  paper, 
13  are  European,  and  to  these  must  be  added  the  6  herewith  recorded, 
making  a  total  of  18  European  species,  which  is  a  rather  large  per- 
centage for  a  Dipterous  f anuly. 

KEY  TO   8PBCIIB8  FANKIA,  WFTH  TRIFUKCTATB  ABDOMBK. 

1.  Hind  tibia  with  long,  soft,  hairiike  bristles  on  ventral  suifaces ptuio,  p.  623. 

Hind  tibia  without  long,  hairiike,  ventral  bristles;  at  most  a  few  short  bristles 

present 2. 

2.  Dorsumof  thorax  gray,  or  yellowish  poUinose,  with  distinct  longitudinal  strix>es..  3. 
Dorsum  of  thoiax  shining  black,  sometimes  slightly  poUinose,  but  never  distinctly 

striped 4. 

3.  Large  species  5  mm.    Hind  femora  tuberculate  near  apex -on  ventral  suilace,  tuber- 

culate  portion  with  a  ^mcIcuIub  of  long  curved  bristles grandis,  p.  623. 

Smaller  species  2^  mm.    Hind  femora  not  tuberculate  and  without  hsciculus. 

viUatOtp.  623. 

4.  Hind  femora  with  a  series  of  8-9  straight,  fine,  close-placed,  hairiike  bristles  on 

middle  third  of  antero ventral  suilace;  hind  tibia  with  only  one  anteroventral 

bristleat  near  middle (nmocuZoto,  p.  623. 

Hind  femora  without  a  series  of  hairlike  bristles  at  middle,  the  whole  of  antero- 
vential  siufoce  with  more  widely  placed  bristles  which  are  not  of  a  regular  * 
length 6. 

5.  Hind  femora  with  a  series  of  3  long,  hairlike,  anteroventral  bristles,  the  middle 

one  duplicated,  the  first  at  about  middle,  the  last  at  two-fifths  from  apex,  and  a 
lather  shorter  but  much  stronger  bristle  midway  between  the  last  and  the  tip 

of  femur ooiwptcuo,  p.  624. 

Hindfemora otherwise  bristled 6. 

6.  Legs  mostly  yellow ;  hind  femora  with  1-2  strong  bristles  at  near  apex  on  anteroven- 

tial  sur&ce,  and  a  group  of  long,  hairlike  bristles  on  a  sli^tly  laised  portion, 
at  apical  third,  on  posterovential  surface;  hind  tibee  with  2  anteroventral 

bristled benjaminij  p.  626. 

Legs  almost  entirely  black;  hind  femoia  without  any  distinct  raised  portion,  or 
group  of  hairs  at  apical  third 7. 

7.  Hind  tibis  with  1  anteroventral  bristle 8.  • 

Hind  tibiae  with  3-4  anteroventral  bristles Uucoitictaf  p.  627. 

8.  Hind  l^mur  with  6-7  strong  anteroventral  bristles  on  apical  third.  .femoraliB,  p.  627. 
Hind  femur  without  those  bristles howardi,  p.  626. 
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DESCRIPTION  OF  SPECIES. 

VANIIIA  PUSIO  (Wtedemtaa). 

Fig.  3. 

Anthomyia  puno  Wxbdbhann,  AuaBereurp.  Zwiefl.  Ins.,  vol.  2, 1830,  p.  437. 
Homalamyiafemorata  Losw,  Wien.  Ent.  Mooatach.,  vol.  5,  1870,  p.  42. 

This  species  is  easily  separable  from  any  of  the  others  in  this  group 
by  the  long-haired  hind  tibisB.  The  hind  femur  has  the  apical  third 
slightly  swollen,  the  dilated  portion  with  a  series  of  6-7  long  hairlike, 
curled  bristles  on  the  anteroventral  surface  and  several  shorter,  finer 
hairs  on  the  posteroventral  surface.  Size  2^3^  mm.  Ori^ally 
described  from  South  America  and  redescribed  by  Loew,  from  Cuba, 
as /emomto.  Represented  in  U.  S.  National  Museum  collection  by 
specimens  from  Florida,  no  locality  (collection  Coquillett) ;  Miami, 
Florida  (C.  H.  T.  Townsend);  Brownsville,  Texas  (McMillan  and 
Marshall) ;  a  series  of  13  specimens  bred  from  cages  containing  larvaB 
and  pupaB  of  Oalerucella  Ivieda  Mtkller  (the  elm  leaf  beetle),  with  note 
that  the  larvae  of  this  and  another  Anthomyid  had  destroyed  all  the 
pup8B;  Guadeloupe,  West  Indies  (Busck);  and  Trinidad,  West  Indies 
(Busck).  Though  the  larve  of  0.  luUda  above  referred  to  were 
obtained  from  various  States — Connecticut,  New  York,  New  Jersey, 
and  New  Hampslure — ^it  is  not  improbable  that  the  Anthomyids 
obtained  access  to  the  cages  in  Washington. 

r  ANIIU  GSLAJXDIB  MtftodL 

Fig.l. 

JFVmntd  grandU  Malloch,  Smiths.  Misc.  Coll.,  vol.  59,  No.  17,  July,  1912,  p.  8. 

This  species  is  distinguishable  by  its  size  and  coloration,  as  well  as 
the  fasciculate  hind  femiu*,  from  any  other  species  of  the  group  except 
one  or  two  from  Bolivia  in  South  America.  It  was  originally 
described  from  Panama,  and  I  have  not  seen  it  from  any  other 
locality. 

r  ANNXA  Vrrr ATA  ICtUoch. 

Fannia  viUata  Malloch,  Smith.  Misc.  Ck)ll.,  vol.  59,  No.  17,  1912,  p.  1. 

Unlike  any  other  described  species  in  coloration  and  armature  of 
legs.  Described  from  Panama  and  not  recognized  so  far  from  any 
other  locality. 

VANinA  TRIMACnLATA  (Statu). 
Fig.  8. 
HomaUmyia  trimaculata  Stbin,  Berl.  Ent.  2^it.,  vol.  42,  1897,  p.  176. 

This  species  is  separable  from  femoraHs  Stein,  to  which  it  is  most 
closely  related,  by  the  bristling  of  the  hind  femora.  Both  these 
species  have  a  number  of  long,  curled,  hair-like  bristles  on  the  postero- 
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ventral  surface  near  the  apex  on  hind  femora,  but  the  regular  comb- 
like series  of  hair-like  bristles  is  absent  from  the  middle  portion  in 
femaralis,  the  whole  antero-ventral  surface  being  occupied  by  a  row 
of  wider  spaced,  more  irregular  bristles,  and  at  apex  armed  much  as 
in  pusiOf  with  6-7  long  bristles.  In  trimaculaia  the  antero-ventral 
surface  of  femur  is  bare  except  for  the  series  on  the  middle  and  one 
much  stronger  bristle  at  near  the  apex. 

Originally  described  from  Jamaica.  Represented  in  collection  by 
specimens  from  Jamaica  (collection  Coquillett);  Kingston,  Jamaica 
01.  Grabham);  Santo  Domingo,  West  Indies  (Busck). 


r AHifiA  conspicnA,  m 
Fig.  2. 

Male. — ^Brownish  black.  Frontal  orbits  silvered,  central  stripe 
velvety  black.  Anteime  with  basal  two  joints  and  base  of  third 
yellow;  arista  yellow  at  base.  Facial  orbits  silvered,  face  white 
dusted,  margin  of  mouth  yellow.  Palpi  yeUow.  Thorax  slightly 
shining,  disk  of  meeonotum,  and  pleurse  gray  dusted.  Abdomen 
gray-brown;  basal  two  segments,  except  central  spot  and  lateral 
posterior  margins,  and  anterior  half  of  third  segment  translucent 
yellow;  all  segments  slightly  whitish  dusted;  viewed  from  behind 
the  first  three  segments  have  a  central  and  lateral  black  spot  each, 
the  apical  segments  are  much  suffused  with  black.  Legs  yellow; 
coxae,  femora,  and  tarsi  browned,  the  latter  most  distinctly.  Wings 
clear,  veins  yellowish  brown.    Calyptree  white.    Halteres  yellow. 

Frontal  stripe  linear,  the  central  stripe  almost  obUterated. 
Antennas  short  of  mouth  maigin,  arista  bare.  Palpi  of  normal  size. 
Acrostical  bristles  three-rowed  from  the  second  pair  backwards. 
Hypopygium  normal.  Fore  tibia  with  one  preapical  bristle.  Mid 
femora;  antero-ventral  surface  with  6-6  weak,  short,  hair-like,  irregu- 
larly spaced  bristles  to  near  middle,  4  longer  and  stronger  bristles 
beyond  them  to  three-sevenths  from  apex,  and  a  series,  14-15,  of 
short  comb-like  bristles  beyond  them,  those  on  the  constricted  por- 
tion being  very  close-placed;  postero-ventral  surface  with  a  regular 
row  of  hair-Uke  bristles  on  the  basal  two-thirds,  those  on  the  apical 
third  longer  and  much  stronger.  Mid  tibia  slightly  dilated  on  apical 
half;  the  normal  bristles  present;  pubescence  on  ventral  surface  sparse 
and  very  short,  only  longer  on  beyond  middle.  Hind  femur  swollen, 
but  not  tuberculate;  a  series  of  three  hairs  on  antero-ventral  surface, 
the  first  just  at  middle  and  the  last  as  about  two-fifths  from  apex,  a 
stronger,  but  shorter  bristle  midway  from  last  of  the  series  to  tip,  the 
middle  bristle  of  series  is  dupUcated  by  a  slightly  weaker,  hair-Uke 
bristle  on  nearer  ventral  surface,  otherwise  the  antero-ventral  siuf ace 
is  almost  bare;  postero-ventral  surface  with  three  long  hairs  at  about 
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apical  third  which,  are  apparently  the  cuhnination  of  a  series  of  very 
short  hairs  which  runs  along  the  posterior  surface  and  descends  at  just 
before  this  part;  hind  tibia  with  2  dorsal,  1  antero-dorsal,  and  2 
antero-ventral  bristles.  Last  portion  of  fourth  vein  almost  three 
times  as  long  as  penultimate;  outer  cross  vein  curved  and  very  slightly 
longer  than  penultimate  section  of  fourth  vein.  Lower  scale  of  calyptrse 
much  larger  than  upper.    Length  4  mm. 

Type.— Ca,t.  No.  15424,  U.S.N.M. 

Locality. — ^Williams,  Arizona  (H.  S.  Barber),  one  male. 

rANNIA  BBNJAMnn,  new  tpecles. 

Fig.  9. 

Male. — ^Black-brown.  Frontal  orbits  silvered,  the  central  stripe 
velvety  black.  AntenneB  brown,  the  two  basal  joints  yellow;  arista 
brown.  Face  grayish-white  dusted,  upper  mouth  margin  yellowish. 
Palpi  yellow.  Disk  of  mesonotum  shining  brown,  unstriped,  lateral 
and  posterior  margins  gray  dusted;  pleurae  black-brown,  whitish 
dusted,  sutures  yellowish.  Abdomen  black-brown,  subshining;  all 
segments  with  a  central  black  stripe,  which  is  interrupted  at  the  pos- 
terior margins  of  segments,  and  a  rounded  spot  of  same  color  on  each 
side  of  all  segments;  entire  abdomen,  except  on  black  spots,  covered 
with  whitish  dusting;  numerous  bristles  on  segments;  hypopygiimi 
inconspicuous.  Legs  yellow,  coxae  and  femora  browned,  the  tarsi 
blackish.  Wings  dear,  veins  yellowish.  Calyptrae  grayish.  Halteres 
yellow. 

Frontal  stripe  linear.  Third  antennal  joint  at  least  half  its  own 
length  short  of  reaching  mouth  margin;  arista  bare.  Acrostical 
bristles  three-rowed  from  in  front,  2  pairs  of  pre-sutural  and  3  pairs 
of  post-sutural  dorso-central  bristles.  Fore  tibia  with  one  pre-apical 
bristle;  mid  femur,  antero- ventral  surface  with  7-8  bristles  on  basal 
half,  which  are  very  short  and  weak  at  base,  but  increase  in  length 
and  strength  to  middle,  and  are  gradually  wider  placed,  apical  half 
with  a  comb-like  row  of  bristles,  18-20,  the  first  three  of  which  are  of 
equal  length  and  much  stronger  than  the  others,  and  the  remainder 
gradually  reduced  in  size  on  the  constricted  portion  at  apex  of  femur; 
postero-ventral  surface  with  a  somewhat  similar  row  of  distinctly 
weaker  bristles.  Mid  tibia  with  the  normal  bristling  of  the  group; 
apical  half  swollen  on  ventral  surface;  the  pubescence  short.  Hind 
femur  with  a  few  short  bristles  on  anterp-ventral  surface,  and  two 
strong  bristles  at  near  apex;  postero-ventral  surface  almost  bare, 
slightly  swollen  at  apical  third  and  with  a  group  of  8-9  long,  fine, 
hair-like  bristles  in  a  group  on  the  raised  part.  Hind  tibia  with  2 
dorsal,  1  antero-dorsal,  and  2  antero-ventral  bristles. 

Length  3-3  J  mm. 

690Tr*J— Proc.N.M.vol.44— 18 40 
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Female. — ^Frons  at  vertex  one-third  as  wide  as  head,  slightly 
divei^ent-sided,  the  width  at  above  antennsB  being  about  one-fourth 
more  than  at  vertex;  orbits  shining,  but  obscured  by  whitiah  dusting; 
widest  at  mid  way  to  vertex,  and  at  this  part  one  and  one-half  times 
its  wide  as  frontal  stripe  at  same  part;  middle  stripe  brownish  red 
with  whitish  dustmg.  Palpi  slightly  spatulate.  Mesonotum  more 
thickly  dusted  than  in  the  male,  and  with  indications  of  three  longi- 
tudinal,very  fine,  brown  lines.  Abdomen  marked  as  in  male,  but  the 
spots  more  diffused.  Legs  with  only  the  fore  femora  slightly  browned, 
and  the  tarsi  black;  bristling  normal;  the  hind  femur  with  2  antero- 
ventral  widely  placed  bristles  on  apical  third,  the  hind  tibia  as  in 
male.    In  other  respects  as  male. 

Type  and  patutypes. — Cat.  No.  15425,  U.S.N,M. 

Type-locality, — ^Mountains  near  Claremont,  California  (C.  F.  Baker). 
One  male  and  five  females.  One  male  from  Santa  Clara  County,  Cal- 
ifornia (C.  F.  Baker).  There  are  also  3  females  from  Grand  Canyon, 
Arkansas,  taken  at  a  height  of  about  7,000  feet,  marked  '^  veiy  annoy- 
ing by  buzzing  round  eyes,  nose,  and  mouth"  (Schwarz  and  Barber), 
and  5  females  from  Cayamas  and  Baracoa,  Cuba  (E.  A.  Schwarz,  and 
A.  Busck). 

This  species  I  have  named  in  honor  of  Dr.  Marcus  Benjamin,  editor 
of  Proceedings  of  the  United  States  National  Museum. 

r AHlflA  HOWARDI.  new  fpedM. 

Male. — ^Very  similar  to  trimaculata  Stein,  but  differing  in  the 
bristling  of  the  hind  femur.  In  innuwulata  there  is  a  short  row  of 
close-placed  bristles  on  the  middle  third,  as  shown  in  fig.  7,  in  howardi 
the  same  surface,  antero-ventral,  has  an  irregular  row  of  much  wider 
placed  bristles  which  extends  from  base  to  tip  third,  the  strong  biisUe 
present  near  tip  in  trimaculata  being  also  present  in  howardi.  On  the 
postero-ventral  surface  the  row  of  hairs  in  howardi  begins  at  the  base 
and  culminates  in  4-5  long  curled  hairlike  bristles  at  the  tip  fourth, 
in  trim^aculata  tins  same  row  begins  at  middle  with  very  short  hairs 
and  finishes  as  in  howardij  but  the  bristles  are  closer  placed.  In 
other  respects  the  species  are  very  similar,  though  in  some  cases 
there  is  an  additional  bristle  present  on  the  postero-dorsal  surface 
of  mid  tibia  in  trim>aculataj  howardi  having  only  the  normal  one, 

Type.— Cat.  No.  15444,  U.S.N.M. 

Locality. — ^Washington,  District  of  Columbia  (collection  Coquillett). 

One  male,  Holly  Spring,  Mississippi  (F.  W.  Mally);  and  a  series 
bred  from  cages  containing  larv»  and  pupe  of  the  Elmleaf  Beetle  at 
the  same  time  as  the  series  of  pusio  was  obtained. 

Named  in  honor  of  Dr.  L.  O.  Howard,  Chief  of  the  Biu'eau  of 
Entomology. 
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VAlflflA  FBMORALIS  (Stein). 
H<muUomyiafemoTal%B  Stbin,  Berlin.  Ent.  Zeitsch.,  vol.  42, 1897,  p.  282. 

It  is  unfortunate  that  Stein  chose  this  name  for  this  species  as  it 
is  calculated  to  cause  confusion  with  femorata  Loew.,  which  is  a  syno- 
nym of  pusio  Wiedemann.  This  species  is  most  closely  allied  to 
tnrnaculata  Stein,  from  which  it  may  be  separated  by  the  characters 
mentioned  under  the  note  on  that  species. 

There  is  only  one  specimen  of  this  species  in  collection,  which  is 
in  rather  poor  condition,  from  Winslow,  Arizona  (E.  S.  G.  Titus). 

VANIIXA  LBUCOSnCTA  (Mdgra). 

ArUhomyia  UuootticUi  Msioen,  Syst.  Beschr.,  vol.  7, 1826,  p.  328,  species  31,  male. 
Homalomyia  hrevis  Stein,  Berlin.  Ent.  Zeitech.,  vol.  40, 1895,  p.  51. 

I  have  never  met  with  this  species,  which  according  to  Stein  has 
much  the  habitus  of  an  Azdia.  The  characters  given  in  the  table 
should  serve  to  identify  it. 

VAHlflA  SOCIBLLA  (Ztttentadt). 
Fig.  10. 
Arida  9ociella  Zettebstedt,  Dipt.  Scand.,  vol.  4, 1845,  p.  1564. 

There  are  in  the  collection  here  7  specimens  of  this  species — i  from 
White  Mountains,  New  Hampshire  (Morrison?);  2  from  Moimt 
Washington,  New  Hampshire  (Geo.  Dimmock) ;  and  1  from  Franconia, 
New  Hampshire  (Mrs.  A.  T.  Slosson).  The  male  may  be  separated 
from  any  other  described  species  by  the  absence  of  the  preapical  dorsal 
bristle  from  the  hind  tibia,  and  the  possession  of  a  series  of  three  very 
strong  bristles  on  middle  of  antero-ventral  surface  of  mid  femur, 
which  are  conspicuous  from  the  other  bristles. 

r AHlflA  POSTICA  (Stein). 
Fig.  7. 
Eomalomyia  postica  Stein,  Berlin.  Ent.  Zeitsch.,  vol.  40, 1895,  p.  89. 

I  have  before  me  2  specimens  which  agree  with  a  Scotch  specimen 
of  this  species.  The  locality  is  White  Mountains,  New  Hampshire 
(Morrison).  The  species  comes  very  close  to  serena  Fallen,  but  besides 
being  smaller,  it  has  a  series  of  (8-9)  bristles  on  apical  half  of  antero- 
ventral  surface  on  hind  femur,  which  increase  in  length  toward 
apex.  Serena  has  generally  2-3  longer  and  stronger  bristles,  but  not 
a  regular  row  as  in  postica. 

r AHlflA  MORRISONI.  new  ipedM. 
Fig.  11. 

Male. — ^Deep  black,  subopaque.  Only  the  halteres  yellow.  Wings 
fuscous,  especially  on  fore  margin,  veins  black-brown. 

Frontal  orbits  silvered,  middle  stripe  from  behind  appearing  velvety 
black,  from  above,  brown,  at  the  narrowest  part  at  least  as  wide  as 
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orbits;  face  with  brownish  dusting;  third  antennal  joint  more  than 
twice  as  long  as  second;  arista  bare;  palpi  normal.  Mesonotum 
imstriped;  brown-gray  pollinose  on  margins;  acrostical  bristles 
3-rowed  from  third  anterior  pair;  2  pairs  of  presutmtds.  Abdomen 
ovate,  viewed  from  in  front  opaque  black,  from  behind  with  the 
anterior  and  lateral  margins  of  segments  distinctly  white  pollinose, 
leaving  a  black  central  stripe  and  posterior  triangular  dilatations  on 
each  s^ment;  all  segments  with  strong  hairs;  hypopygium  incon- 
spicuous, with  apical,  central  depression.  Fore  legs  with  normal 
bristling.  Mid  femora  with  a  conspicuous,  long,  ventral,  basal, 
hair-like  bristle;  antero-ventral  surface  with  a  row  of  about  20-22 
bristles  which  begin  at  base  rather  weak  and  gradually  become  longer 
and  rather  wider  spaced  to  middle,  then  decrease  gradually  in  size 
and  become  closer  placed  on  the  slightly  narrowed  apical  third;  the 
postero-ventral  row  is  of  similar  nature,  but  the  basal  3-4  are  dis- 
tinctly longer  than  those  on  the  base  of  antero-ventral  surface; 
posterior  surface  with  a  row  of  long  bristles,  which  are  curled  and 
hair-like  to  beyond  the  middle  and  then  stronger,  especially  the  last 
3-4  on  tip  third.  Mid  tibia  gradually  thickened  toward  apex  from 
middle,  the  pubescence  distinct  though  short ;  bristling  normal.  Hind 
femora  with  weak  hairs  on  antero-ventral  surface,  only  two  very 
strong  bristles  on  apical  third,  preceded  by  two  weaker  bristles,  which 
are  much  closer  placed;  dorsal  surfaces,  apical  third,  with  several 
strong  bristles.  Hind  tibia  as  figure  11.  Wings  with  last  section  of 
foiurth  vein  two  and  one-half  times  as  long  as  penultimate  section. 
Under  scale  of  calyptrsB  distinctly  longer  than  upper. 

Length,  4}  mm. 

Type— Cat.  No;  15426,  U.S.N.M. 

One  male,  White  Mountains,  New  Hampshire  (Morrison). 

This  species  is  allied  to  carhonella  Stein,  but  that  species  has  the 
calyptrsB  equal  in  size  or  very  slightly  unequal,  and  the  halteres  are 
black.  It  also  comes  very  close  to  atra  Stein,  and  niffra  Malloch. 
From  the  first  named  it  differs  in  the  bristling  of  the  hind  femora, 
and  from  the  latter  in  the  absence  of  the  additional  bristle  above  the 
normal  one  present  on  mid  tibia,  as  well  as  in  some  minor  particulars. 

Named  after  H.  K.  Morrison,  who  collected  the  specimen. 

r AHlflA  JETmOPS,  new  tpedat. 

Figs.  4  and  5. 

MdU. — ^Black,  distinctly  shining,  but  not  glossy.  Mesonotum 
unstriped.  Abdomen  black-brown,  with  black  central  stripe,  which 
is  very  slightly  dilated  posteriorly.  Legs  black,  the  fore  knees 
inconspicuously  yellow.    Calyptne  brown.    Halteres  black-brown. 

Eyes  separated  by  a  narrow  stripe,  orbits  silvered,  central  stripe 
velvety  black;  antennaB  elongate,  the  third  joint  reaching  to  less 
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than  its  apical  width  from  mouth  margin;  arista  bare;  face  gray 
dusted.  Mesonotum  with  acrostical  bristles  3-rowed  from  fourth 
pair,  only  1  pair  of  presutural  dorso-centrals.  Abdomen  elongate, 
shaped  and  colored  much  as  in  aerena  Fallen;  hypopygium  of  mod- 
erate size,  with  apical  depression,  symmetrical.  Fore  legs  of  normal 
shape  and  bristling.  Mid  femora  very  noticeably  constricted  on 
apical  fourth;  antero-ventral  surface  with  a  row  of  bristles,  the 
first  6  long  and  widely  spaced,  reaching  to  middle,  then  there  is  a 
row  of  about  9  much  shorter  and  closer  placed  bristles,  which  decrease 
rapidly  in  size  to  beginning  of  constriction,  where  they  cease,  the 
last  3-4  are  dupUcated,  the  constricted  portion  is  entirely  bare  except 
for  4-5  very  minute  bristles  at  apex;  the  postero-ventral  surface  has 
much  longer,  wider-spaced  bristles,  which  become  shorter,  but 
stronger,  from  base  to  constriction,  the  constricted  part  bare,  and  4-5 
bristles  rather  longer  than  those  on  antero-ventral  surface  at 
apex;  posterior  surface  with  long  curled  bristles.  Mid  tibia  thick- 
ened on  apical  half,  the  pubescence  on  ventral  surface  distinct  on 
thickened  portion;  bristling  normal;  mid  metatarsus  with  a  group 
of  short  bristles  forming  a  fasciculus  at  base.  Hind  femora  bare  on 
ventral  surfaces  except  for  1-2  bristles  on  apical  third  of  antero- 
ventral  surface,  and  4-5  on  same  part  of  postero-ventral  surface. 
Hind  tibiae  with  2  dorsal,  1  antero-dorsal,  and  1  antero-ventral 
bristles.  Last  section  of  fourth  vein  barely  more  than  twice  as  long 
as  penultimate  section,  outer  cross-vein  at  about  one-half  its  own 
length  from  end  of  fifth  vein.  Under  scale  of  calyptrae  very  slightly 
larger  than  upper. 

Length  3-4  mm. 

Type.— Ca,t.  No.  15427,  U.S.N.M. 

This  species  has  the  fasciculus  at  base  of  mid  metatarsus  so  weak 
that  it  is  easily  overlooked.  It,  however,  belongs  to  the  same  group 
as  aerea  Zetterstedt  and  armata  Meigen.  It  is  more  closely  allied  to 
umbrosa  Stein,  but  the  description  of  that  species  gives  a  series  of  10 
bristles  on  the  posterior  femur  instead  of  the  4-5  which  occur  in  all 
the  specimens  before  me.  There  are  also  some  minor  differences 
between  this  species  and  the  description  given  by  Stein  for  unibroaa, 
which  prevent  me  identifying  this  species  with  his. 

Type-locality. — White  Mountains,  New  Hampshire  (Morrison?), 
three  males. 

Ainsworth,  British  Columbia,  one  male  (R.  P.  Currie) ;  Humboldt 
County,  California,  one  male  (H.  S.  Barber).  The  last-mentioned 
two  specimens  have  the  halteres  yellowish,  which  is  probably 
due  to  their  being  rather  immature.  A  number  of  specimens 
which  are  standing  in  the  collection  as  Homalomyia  flavihdsia  Stein, 
belong  to  sethiops;  the  localities  are  Virgins  Bay,  Popoff  Island,  Muirs 
Inlet,  and  Sitka,  Alaska  (Harriman  Alaska  Expedition,  T.  Eincaid). 
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FANlfU  OBNUALIS  (Stein). 
Fig.  12. 
Eomalomifia  genuoHa  Stbin,  Berl.  Ent.  2^eit8chr.,  vol.  40, 1895,  p.  126. 

There  is  a  single  male  of  this  species  in  the  collection  from  White 
Mountains,  New  Hampshire  (Morrison  ?) .  It  may  be  known  from  any 
other  American  species  by  the  broadly  whitish-yellow  knees  and  bases 
of  tibisB.  The  fore  tibia  has  usually  a  small  bristle  in  addition  to  the 
preapical  one,  the  antero-ventral  row  of  bristles  on  the  mid  femur  is 
very  slightly  interrupted  at  the  narrowed  part,  which  is  not  much 
conistricted,  and  the  hind  femur  has  a  row  of  hairlike  bristles  from 
base  to  apical  third  on  the  postero-ventral  surface,  the  antero-ventral 
row  being  shorter  and  stronger  and  increasing  in  size  from  base  to 
apex. 

Originally  described  from  Germany  and  England. 

FAimU  KOWARZI  (Stelii). 

Fig.  6. 
HomaUmyia  towani  Stbin,  Berl.  Ent.  Zeitschr.,  vol.  40, 1895,  p.  83. 

A  single  male  in  collection  from  Franconia,  New  Hampshire  (Mrs. 
A.  T.  Slosson).  This  species  belongs  to  the  group  with  two  bristles 
on  the  antero-  and  postero-dorsal  surfaces  of  mid  tibia.  The  hind 
femur  is  peculiar,  however,  in  having  a  fasciculus  of  hairs  at  about 
apical  third  on  the  postero-ventral  surface,  and  one  bristle  at  near 
apex  on  antero-ventral  surface,  otherwise  the  ventral  surfaces  are 
bare.  Hind  tibia  with  2  dorsal,  1  antero-dorsal,  2  antero-ventral,  and 
4-5  hairlike  postero-ventral  bristles,  the  latter  confined  to  apical  half. 

Originally  described  from  England. 

PANHIA  PRBnOSA  (Sdilner). 
Homalomyia  pretiosa  Schiner,  Fauna  Austr.,  vol.  1, 1862,  p.  654. 

I  have  seen  two  specimens  of  this  species  collected  by  Mr.  C.  W. 
Johnson.  One  male,  sunlmit  of  Mount  Ascutney,  Vermont,  July  11, 
1908,  and  another  from  Machias,  Maine. 

This  species  is  most  closely  allied  to  splendida  Stein,  but  may  be 
readily  separated  from  that  species  by  the  bristling  of  the  hind  tibia, 
which  has  1-3  bristles  on  the  antero-ventral  surface,  instead  of  the 
4-5  longer  antero-ventral  bristles  and  numerous  shorter  hairs,  which 
are  situated  on  the  postero-ventral  siu^ace.  The  mid  femur  in  pretiosa 
has  the  apical  third  very  slightly  constricted,  and  the  row  of  bristles 
on  the  antero-ventral  surface  is  uninterrupted  on  the  constricted  por- 
tion. The  scutellum  in  pretiosa  is  pale  at  the  apex,  while  in  splendida 
it  is  entirely  black. 
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FANlfU  ORNATA  (Melfen). 
Anthomyia  omata  Mbigbn,  Syst.  Beechr.,  vol.  5, 1826,  p.  191. 

This  species  has  been  recorded  by  Stein  ^  from  Alaska  (Sitka),  a 
female  specimen  collected  by  Mannerheim  being  in  the  Berlin 
Museum. 

It  is  very  difficult  to  separate  splendida '  from  omata,  and  it  would 
have  been  better  had  Stein  compared  the  former  with  omata  rather 
than  with  pretiosa,  when  he  described  it,  as  preHosa  is  very  easily* 
distinguished  from  either  qf  the  other  two. 

I  have  seen  only  a  single  example  of  both  of  these  species,  splendida 
from  Ashford,  Washington  (Dyar  and  Caudell),  and  omata  with  the 
date  June  20,  1894,  No.  513,  (collection  Coquillett),  no  other  data. 
It  may  be  that  this  last  is  an  European  specimen,  but  there  is  no 
means  of  deciding. 

The  only  distinguishing  characters  by  means  of  which  om^Ua  may 
be  separated  from  splendida  lie  in  the  bristling  of  the  hind  tibise. 
In  omata  the  hairs  are  very  long  and  curl  downward  toward  the  tip 
of  the  tibiffi,  while  in  splendida  these  hairs  are  comparatively  shorter, 
and  straight,  as  well  as  being  less  numerous.  The  basal  joint  of  the 
hind  tarsus  has  also,  in  om/ita,  hairs  on  the  posterior  side,  which  are 
longer  than  in  other  species  in  the  group,  whereas  in  splendida  this 
joint  has  only  normal  hairing. 

HOBCALOBCTIA  FLAVIVAIUA  Coquillett. 
Hovnalomyiaftavivaria  Coquillett,  Pioc.  Wash.  Acad.  Sci.,  vol.  2, 1900,  p.  446. 

This  is  a  synonym  of  Ccelomyia  suhpeUucens  Zetterstedt,  which  was 
recorded  from  Alaska  by  Osten  Sacken  in  his  Catalogue  in  1878. 
Specimens  are  in  the  collection  from  White  Mountains,  New  Hamp- 
shire, (Morrison),  and  I  have  also  seen  a  specimen  in  C.  W.  Johnson's 
collection  from  Maine.  The  type  of  Jlavivaria  and  the  series  of  speci- 
mens from  Alaska  are  identical  in  every  respect  with  those  from  New 
Hampshire. 

EXPLANATION  OF  PLATE  77. 

Fig.  1.  Hind  femur  of  Fannia  grandia,  anterior  side. 

2.  Hind  femur  of  Fannia  ctmspicua,  anterior  side. 

3.  Hind  femur  of  Fannia  ptuio,  anterior  side. 

4.  Mid  metatarsus  of  Fannia  tetkiops. 

5.  Hind  femur  of  Fannia  xtkiopSf  posterior  side. 

6.  Hind  femur  of  Fannia  kowarzi,  posterior  side. 

7.  Hind  femur  of  Fannia  posHctty  anterior  side. 

8.  Hind  femur  of  Fannia  trtimzcuZato,  anterior  side. 

9.  Hind  femur  of  Fannia  henjaminiy  posterior  side. 

10.  Mid  femur  of  Fannia  socieUaf  anterior  side. 

11.  Hind  tibia  of  Fannia  marrkoniy  anterior  side. 

12.  Hind  femur  of  Fannia  geniuili$f  posterior  side. 

1  Ann.  Mus.  Nat.  Hangar.,  vol.  2, 1904,  p.  458. 

t  Homalompia  MpUndida  Stain,  Berl.  entom.  Zeitiohr.,  toI.  42, 1897,  p.  170. 
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Details  of  Legs  of  Species  of  Fannia. 

For  OEscRiPTioh  of  plate  see  page  631. 
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[SCIENTinC  RESULTS  OF  THE  PHILIPPINE  CRUISE  OF  THE  FISHERIES  STEAMER 
"  ALBATROSS,-  1907-1910.— No.  25.] 

NEW  TEXTULARIIDiE  AND  OTHER  ARENACEOUS  FORA- 
MINIFERA  FROM  THE  PHHilPPINE  ISLANDS  AND  CON- 
TIGUOUS WATERS. 


By  Joseph  A.  Cushman, 
0/  the  Boston  Society  of  Natural  History. 


The  species  of  f  oraminif  era  described  and  figured  here  belong  to  the 
Textulariidsd  with  the  exception  of  three  species  of  other  arenaceous 
foraminifera  belonging  to  the  AstrorhizidsB  and  LituoUdse.  All  are 
from  the  dredgings  of  the  United  States  Fisheries  steamer  Albatross 
about  the  Philippine  Islands  and  in  contiguous  waters,  the  material 
from  which  has  kindly  been  placed  in  my  hands  by  the  Bureau  of 
Fisheries  for  the  description  of  the  Foraminifera.  AH  of  the  species 
here  described  belong  to  known  genera  but  all  are  apparently  unde- 
scribed.    Some  of  these  are  of  very  large  size  for  this  group. 


TRZTULARIA  VBRTRBRALIS,  m 

Plate  78,  fig.  I. 

DescripHan. — ^Test  elongate  and  tapering,  chambers  very  numer- 
ous, in  the  adtdt  portion  rounded  in  cross  section,  the  distal  portion 
of  the  chambers  convex,  the  proximal  portion  concave  behind  the 
middle,  chambers  gradually  increasing  in  size,  wall  composed  of 
agglutinated  sand,  usually  fine,  and  smoothly  finished;  aperture 
at  the  base  of  the  inner  margin  of  the  chamber;  color  gray. 

Length  up  to  6  mm. 

Type-specimen. — Cat.  No.  8601,  U.S.N3I.,  from  AJbdtrass  station 
D5512,  off  northern  Mindanao,  445  fathoms.* 

This  species  is  a  very  characteristic  one,  resembling  a  series  of 
vertebrae,  the  chambers  in  adult  specimens  very  numerous,  as  many 
as  60  having  been  counted  in  some  of  the  specimens.  It  is  also  one 
of  the  largest  species  of  the  genus. 

TBZTULARIA  IMMENSA,ntw  fpMlM. 
Plate  79,  fig.  2. 

Description. — Test  large  and  broad,  rhomboid,  very  much  flat- 
tened, chambers  low  and  long;  wall  thick,  of  rather  coarse  angular 
sand  grains  imbedded  in  an  unusually  large  amount  of  light  gray 
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cement;  aperture  consisting  of  a  series  of  smaU  openings  running 
from  the  inner  margin  of  the  apertiural  face  to  the  highest  point  at 
the  distal  end  of  the  test,  about  20  in  number;  color  gray. 
Length  up  to  6  mm.,  breadth  up  to  4  mm.,  thickness  0.5  irmi 
Type-specimen. — Cat.  No.  8502,  U.S.NJ4.,  from  ATbofroas  station 
D5567,  north  of  Tawi  Tawi,  268  fathoms. 

This  is  a  very  large  species  and  with  its  peculiar  aperture  is  of 
more  than  usual  interest.  The  whole  test  is  rhomboid,  very  flat- 
tened, the  two  sides  seeming  to  differ,  one  being  slightly  convex,  the 
other  alightly  concave,  the  concave  side  having  the  sutures  more 
prominent  than  the  other. 

TBZTULARIA  BXCAVATA,  ntw  fpMtot. 

Plate  79,  fig.  6. 

Description. — ^Teet  rhomboid,  composed  of  comparatively  few 
chambers,  early  portion  with  the  sides  angled,  later  chambers 
broadly  rounded  at  sides,  chambers  obliquely  set,  each  forming  an 
angle  of  90*^  with  the  opposite  chamber,  distal  portion  of  chamber 
thickened  and  tending  to  roll  back,  giving  an  excavated  appearance 
to  the  test,  outer  face  of  last-formed  chamber  in  adult  broadly 
rounded  and  convex;  aperture  at  the  base  of  the  inner  margin  of 
the  chamber;  wall  composed  of  rather  fine  sand  with  a  grayish- 
brown  color  due  partly  to  the  cement. 

Length  up  to  2  nmi.  in  adtdt  specimens. 

Type-specimen. — Cat.  No.  8503,  U.S.N.M.,  from  Albatross  station 
D5236,  Pacific  Ocean,  east  coast  of  Mindanao,  494  fathoms. 

At  this  station  the  species  was  common.  Its  shape  and  peculiar 
sculptured  test  will  distinguish  it  from  other  species. 

TEXTULARIA  SBBOALATA,  new  tpMlM. 
Plate  80,  figs.  6,  7. 

Description. — ^Test  much  compressed,  of  numerous  chambers, 
broader  than  high,  the  proximal  outer  angle  of  the  adult  chambers 
more  or  less  projecting* and  extending  backward,  waU  of  fine  sand, 
very  smoothly  finished;  aperture  at  the  inner  margin  of  the  chamber; 
color  gray. 

Length  about  1  nmi. 

Type-speamen. — Cat.  No.  8504,  U.S.N.M.,  from  Alhaiross  station 
D5214,  east  of  Masbate  Island,  218  fathoms. 

This  species  in  some  of  its  characters  resembles  Bciivina  beyrichii 
Reuss.  It  is  a  true  Textvlaria,  however,  and  has  many  points  in 
which  it  differs  from  that  species.  There  is  a  considerable  difference 
in  the  microspheric  and  megalospheric  forms,  both  of  which  are  here 
figured.    The  microspheric  form  is  narrow  at  the  beginning  and 
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continues  this  form  for  some  time,  finally  broadening  out  somewhat. 
The  megalospheric  form  starts  almost  at.  once  to  develop  a  broad 
test  of  fewer  chambers,  but  each  has  the  same  characteristic  shape 
of  the  chambers. 

BOUVINA  SCULPTURATA,  na 


Plate  80,  fig.  2. 

Description. — ^Test  flattened,  rhomboid,  chambers  nearly  flat  on 
the  surface,  the  borders  raised  with  a  roimded  rim,  as  are  also  the  areas 
above  the  sutures,  proximal  end  roimded,  distal  end  tending  to 
become  imiserial;  aperture  on  the  terminal  face  of  the  last  formed 
chamber,  on  the  inner  face  of  the  previously  formed  ones;  wall  com- 
posed of  finely  granular  material,  yellowish-brown,  raised  borders  of 
a  whitish  calcareous  material. 

Length  about  1  mm. 

Type-specimen. — Cat.  No.  8505,  U.S.N.M.,  from  Albalross  station 
D5236,  Pacific  Ocean,  east  coast  of  Mindanao,  494  fathoms. 

The  peculiar  ornamentation  of  this  species,  with  its  terminal 
aperture  as  well  as  the  materials  of  its  construction,  make  this 
species  a  distinctive  one. 

CLA VUUlf  A  ROTUKDATA,  ntw  ipMlet. 
Plate  79,  fig.  3. 

Description. — ^Test  of  comparatively  few  chambers,  tapering, 
apertural  end  broadly  rounded,  early  portion  triserial  and  conical 
followed  by  two  or  three  chambers  biserially  arranged  and  the  last 
formed  chambers  uniserial;  wall  thick,  composed  of  fine  sand  grains 
with  a  dark  reddish-brown  cement;  smooth;  aperture  terminal, 
large  and  rounded,  depressed  without  a  neck;  color  reddish-brown. 

Length  2.5  -  3  mm. 

Type-^pecirt^.en. — Cat.  No.  8506,  U.S.N.M.,  from  Albatross  station 
D5512,  off  northern  Mindanao,  445  fathoms. 

It  is  not  imcommon  at  this  and  other  stations. 

This  species  is  much  shorter  than  most  other  species  of  the  genus, 
broadly  rounded  at  the  apertural  end,  the  wall  thick  and  resembling 
that  found  in  Hormosina  and  some  species  of  Trochammina,  Ammo- 
discus,  etc.  The  aperture,  instead  of  having  a  neck,  shows  rather 
the  lack  of  it,  the  actual  opening  into  the  last  formed  chamber  being 
in  a  slight  depression. 

CLAVUUlf  A  PRIMJBVA,  naw  tpMlM. 

Plate  80,  fig^.  A,  5. 

Description. — ^Test  elongate,  cylindrical,  slender,  composed  of 
numerous  chambers;  early  portion  triserial,  median  portion  biserial, 
terminal  portion  uniserial;  chambers  high;  wall  thick,  light  gray  in 
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color,  smooth,  sutures  slightly  depressed;  aperture  smaU,  with  a  slight 
neck,  more  marked  in  the.young  stages. 

Length  about  3  mm. 

Type-specimen. — Cat.  No.  8507,  U.S.N.M.,  from  Albatross  station 
D5585,  yicinity  of  Sibuko  Bay,  Borneo,  476  fathoms. 

This  species  is  pecuUar  in  the  retarded  taking  on  of  the  tvpical 
uniserial  character  of  chamber  arrangement  and  in  the  length  of  time 
that  the  biserial  condition  is  held.  In  this  it  is  distinctly  primitive, 
much  more  so  than  in  any  other  known  species.  The  early  triserial 
condition,  on  the  other  hand,  is  not  much  longer  held  than  in  some 
other  species  of  the  genus.  The  figure  of  a  yoimg  specimen  shows 
the  typical  clavuline  neck  even  while  the  biserial  condition  is  still 
held. 

OAUDRTINA  ATTBNUATA,  n«w  spedM. 
Plate  80,  fig.  3. 

Description. — ^Test  elongate,  composed  of  numerous  chambers, 
early  portion  triserial,  triangular  in  cross  section  with  sharp  angles, 
biserial  chambers  numerous,  nearly  as  high  as  broad,  in  later  develop- 
ment each  chamber  running  nearly  or  quite  to  the  opposite  side  of 
the  test;  wall  rough,  composed  of  rough  sand  grains  and  sponge 
spicules  roughly  cemented,  aperture  at  first  textularian,  becoming 
more  nearly  circular  in  the  last  formed  chambers;  color  light  gray. 

Length  about  3  mm. 

Type-specimen. — Cat.  No.  8508,  U.S.N.M.,  from  AOxUross  station 
D5259,  off  northwestern  Panay,  312  fathoms. 

This  species  differs  from  0.  jUiformis  Berthelin  in  its  sharply  tri- 
angular basal  portion  and  in  its  more  loosely  biserial  form,  as  well  as 
the  form  of  the  aperture.  It  differs  from  0.  pseudoJUiformis  Cushman 
in  the  aperture,  the  very  rough  surface  and  more  loosely  biserial  char- 
acter. The  apertural  end  tends  to  become  attenuate  but  not  to 
assume  a  clavuline  character. 


OAUDRYINA  RCSUSTA,  M 
Plate  78,  fig.  2. 

Description. — ^Test  large,  stout,  early  portion  sharply  triangular, 
triserial,  later  chambers  biserial,  roimded;  wall  made  up  of  fine  sand 
grayish  in  color,  with  numerous  black  specks;  surface  somewhat 
rugose,  sutures  slightly  depressed,  sides  of  early  portion  somewhat 
concave;  aperture  textularian,  in  a  rather  deep  reentrant  of  the 
inner  border  of  the  chamber. 

Length  4  mm.,  breadth  2  mm. 

Type^pecimen. — Cat.  No.  8509,  U.S.N.M.,  from  Albatross  station 
D5612,  Gulf  of  Tomini,  Celebes,  750  fathoms. 

This  is  a  large  species,  very  robustly  built,  the  early  portion  con- 
cavely  triangular,  the  later  portion  very  much  rounded.  The 
specimen  figured  shows  but  a  few  of  the  biserial  chambers. 


Digitized  by  VjOOQ IC 


KO.  10T8.    PHILIPPINE  ARENACEOUS  FORAMINIFERA-^CUSHMAN.     637 
VIROULINA  CORNUTA,  new  tpMlM.  ^ 

Plate  80,  fig.  1. 

Description. — ^Test  pointed  at  the  initial  end,  broadly  rounded  at 
the  apertural  end,  whole  test  curved,  irregularly  biserial,  last  formed 
chambers  very  tumid,  aperture  a  comma-shaped  opening  with  a  sur- 
rounding raised  portion;  wall  thin  and  translucent,  smooth. 

Length  about  0.8  mm. 

Type-Specimen. — Cat.  No.  8510,  U.S.N.M.,  from  AJbatross  station 
D5284,  China  Sea,  near  southern  Luzon,  422  fathoms. 

This  species  is  peculiar  in  its  hornlike  shape,  its  very  tumid  last 
formed  chambers  and  tapering  curved  early  portion. 

THURAMMIIfA  PAF7RACBA,  new  fptctot. 
Plate  79,  fig.  4. 

Descriptum. — ^Test  spherical,  wall  extremely  thin  and  delicate, 
composed  of  fine  sand  grains,  sponge  spicules  and  a  brownish  cement; 
apertures  very  small  and  inconspicuous. 

Diameter  1.5  mm. 

Type^pecimen. — Cat.  No.  8511,  U.S.N.M.,  from  AJbaiross  station 
D5613,  north  of  Celebes,  752  fathoms. 

This  is  a  large  species  with  a  paper  thin  wall  and  very  incon- 
spicuous apertures. 

RBOPHAX  AOOLUnNATUS,  n«w  tpedM. 
Plate  79,  fig.  6. 

Description. — Test  large  and  stout,  composed  of  several  chambers, 
nearly  globular  or  slightly  pyriform;  wall  composed  almost  entirely 
of  agglutinated  foraminiferal  tests  of  Glohigerina  and  Pvlvinvlina 
held  together  with  a  light  grayish  cement;  aperture  with  a  slightly 
protuberant  neck. 

Length  about  6  mm. 

Type-spedmen. — Cat.  No.  8512,  U.S.N.M.,  from  ATbaiross  station 
D5377,  vicinity  of  Marinduque  Island,  400  fathoms. 

This  is  a  large  species  and  peculiar  in  its  agglutinated  test  made  up 
almost  entirely  of  other  foraminiferal  tests.  Li  this  respect  it 
resembles  R.  bUocvlaris  Flint  but  is  a  typical  uniserial  Reophax. 


AMMOCmLOSTOMA  ROTUlfDATA,  m 
Plate  79,  fig.  1. 

Description. — ^Test  nearly  spherical  or  somewhat  ovate,  of  few 
chambers,  two  only  visible  from  the  exterior,  the  last  formed  cham- 
ber covering  all  but  a  small  part  of  the  preceding  one  each  time  as 
added,  chambers  arranged  in  an  irregular  coil;  wall  fairly  thick,  of 
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fine  sand  grains  with  a  grayish-brown  cement;  aperture  narrow  and 
elongate  in  adult  chambers,  but  rounded  in  the  early  ones,  near  the 
middle  of  the  terminal  face  of  the  last  formed  chamber,  but  removed 
from  the  border  of  the  preceding  chamber;  color  light  brown. 

Diameter  about  1  mm.  or  oyer. 

Type-specimen. — Cat.  No.  8513,  U.S.N.M.,  from  Albatross  station 
D5613,  north  of  Celebes,  752  fathoms. 

Usually  in  the  specimens  broken  back  there  are  four  chambers, 
sometimes  five.  The  increase  in  size  is  very  rapid,  after  the  second 
chamber.  In  adult  specimens  the  last  formed  chamber  is  nearly 
spherical  but  the  preceding  chamber  appears  as  a  slight  protuberance, 
often  causing  an  ovate  shape.  The  species  was  found  in  considerable 
numbers  at  this  and  other  stations. 

EXPLANATION  OF  PLATES. 

Plats  78. 

Fig.  1.  Ttxtularia  vertehralis,    X25.    a,  front  view;  6,  apertural  view. 

2.  Oaudryina  robuata,    X18.    a,  view  from  angle;  6,  apertural  view;  c,  view  from 
flattened  side. 

Plate  79. 

Fig.  1.  AmmochilMtoma  rotundata.    X33.    a,  apertural  view;  6,  front  view. 

2.  Textulana  immerua,    XIO.    a,  apertural  view,  showing  the  several  apertural 

openings;  6,  front  view. 

3.  ClaviUina  rotundata,    X25.    a,  apertural  view;  6,  front  view. 

4.  Thurammina  papyraeea,    X25. 

5.  Textulana  exeavata,    X20.    a,  apertural  view;  h,  front  view. 
%,  Reophax  agglutinatUB.     XlO.    a,  apertural  view;  6,  front  view. 

Plate  80. 

Fig.  1.   Virgulina  comuta.     X50.    a,  front  view;  6,  rear  view;  c,  apertural  view;  rf, 
side  view. 

2.  Bolivina  sculpturata.    X40.    a,  apertural  view;  6,  front  view. 

3.  Oaudryina  attenuata,    X25.    a,  front  view;  6,  apertural  view;  e,  apertural 

view  of  an  earlier  portion  of  the  uniserial  stage  with  the  aperture  asym- 
metrical; d,  apertural  view  of  the  biserial  stage. 

4.  damUina  primxva.    X25.    Young  specimen  showing  biserial  stage  with  the 

aperture  at  the  inner  margin  of  the  chamber,  but  tubular. 

5.  Clamdina  primmva,    X25.    a,  apertural  view;  b,  front  view. 

6.  Textutaria  semialata.    X50.    a,  apertural  view;  6,  front  view.    Microspheric 

q>ecimen. 

7.  Textulana  temialata.    X50.    Megaloepheric  specimen. 
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DESCRIPTIONS    OF    SIX    NEW    GENERA    AND    TWELVE 
NEW  SPECIES  OF  ICHNEUMON-FLIES. 


By  H.  L.  YiEBEOK, 

OJ  the  Bureau  of  Entomology,  United  States  Department  of  Agriculture. 


This  paper  deals  chiefly  with  reared  species  sent  to  the  Bureau  of 
Entomology,  United  States  Department  of  Agriculture,  for  determi- 
nation. 

The  families,  genera,  and  species  in  this  paper  are  arranged  alpha- 
betically. 

Family  ALYSHD^. 

ASOBARA  ORIEIfTAUS,  newtpMiat. 

Typ&4ocdlity. — ^India. 

Type.— Cht.  No.  16288,  U.S.N.M. 

Female. — ^Length  1.5  mm.  Polished;  face  including  olypeus  and 
mandibles  stramineous,  the  teeth  of  the  latter  with  dark  edges,  vertex 
and  upper  part  of  occiput  brownish,  lower  part  of  occiput  and  cheeks 
stramineous,  ocelli  equidbtant  or  nearly  so,  the  lateral  oceUi  nearly 
twice  as  far  from  the  eye  margin  as  from  each  other,  mouth  parts  pale 
stramineous,  palpi  whitish,  scape  and  pedicel  stramineous,  flagel  25- 
jointed,  brownish,  excepting  the  last  seven  joints  which  are  whitish; 
prothorax  stramineous  as  is  the  dorsulimi  and  the  scutel;  notauli  pres- 
ent only  anteriorly,  dorsulimi  with  a  median  punctiform  depression 
near  the  posterior  edge,  mesopleurad  blackish,  the  stemauli  present 
and  rather  foveolate,  mesostemum  brownish;  wings  with  ayeJlowish 
tinge;  veins  and  stigma  pale  brown,  legs  stramineous;  propodeum 
brownish,  with  a  median  longitudinal  carina  from  the  base  to  the 
oblong  areola  and  an  apical  transverse  carina;  metapleur®  blackish 
and  separated  from  the  propodeum  by  a  carina; first,  dorsal,  abdominal 
segment  stramineous,  with  two  parallel  longitudinal  carinad,  convex 
and  carinate  along  the  lateral  margin,  rest  of  abdomen  rather  blackish 
except  the  hypopygimn,  ovipositor  and  sheaths  which  are  pale 
stramineous. 

Labeled,  "Fruit  fly  parasite,  1906;  George  Compere,  collector." 
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Fanuly  BRACONID^. 
AMYOSOMA,  new  genus. 

Type-species. — Amyosoma  chUonis,  new  species. 

Judging  from  a  comparison  with  Myosoma  pUosipes  Ashmead  this 
genus  differs  from  Myosoma  Brull6  chiefly  in  the  character  of  the  first 
three  dorsal,  abdominal  segments,  the  plate  of  the  first  being  nearly 
parallel  sided  and  at  least  three  times  as  long  down  the  middle  as 
wide  at  the  apex,  the  plate  of  the  second  being  distinctly  narrower 
at  base  than  long  down  the  middle  and  in  the  third  which  is  without 
oblique  lateral  furrows.  The  false  suture  between  the  second  and 
third  segments  is  represented  by  a  smooth  and  rather  deep  channel. 

AirrOSOMA  CmLOinS,  ntwtpedM. 

Type^ocality. — Taihoku,  Formosa. 

Type.— Chi.  No.  15329,  U.S.N.M. 

Female. — Length  3.5  mm.  Polished,  head  reddish  except  the 
vertex  and  the  occiput  above  a  horizontal  line  drawn  tangent  to  the 
upper  edge  of  the  occipital  foramen;  lateral  ocelli  apparently  a  little 
nearer  to  the  anterior  ocellus  than  to  each  other  and  approximately 
twice  as  far  from  the  nearest  eye  margin  as  from  each  other,  antenn» 
blackish;  thorax  reddish,  excepting  the  nletapleursB  which  are  black- 
ish or  black,  fore  legs  with  their  coxsb,  trochanters,  tip  of  femora, 
tibiae  and  tarsi  more  or  less  stramineous  or  brownish  stramineous,  re- 
maining legs  mostly  black  or  blackish,  wings  brownish,  tegul»  and 
wing  base  stramineous,  stigma  darker  than  the  membrane,  veins  rather 
blackish  brown;  abdomen  black  or  blackish  except  for  the  mem- 
branous portion  of  the  first  and  second  segments  and  an  apical 
margin  of  the  third  and  following  dorsal  segments,  the  apical  margin 
interrupted  medially  on  the  third,  fourth,  and  fifth  segments,  broad- 
est laterally,  all  of  which  are  whitish;  exserted  portion  of  oviposi- 
tor apparently  as  long  as  the  first  and  second  abdominal  segments 
combined. 

Allotype. — ^Essentially  as  in  the  type  except  the  sixth  dorsal  abdom- 
inal segment,  which  is  entirely  black. 

Labeled,  ''Ex  ChUo  simplex,  July,  1911,  No.  28;  T.  Shiraki,  col- 
lector." 

A  male  paratopotype  has  the  head  mostly  blackish  where  the  type 
is  reddish,  the  fore  legs  and  mid  trochanters  stramineous  throughout, 
the  propodeum  partly  reddish,  the  second,  dorsal,  abdominal  segment 
brownish  stramineous,  and  the  third,  fourth,  and  fifth,  dorsal  seg- 
ments partly  blackish  stramineous. 
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ARICHELONUS,  new  genus. 

Type-apecies. — CheUyrms  dculeatua  Ashmead. 

Related  to  Chdonus  Panzer,  strictly  speaking,  from  which  it  differs 
in  the  nondecurved  apex  of  the  abdomen,  which  recalls  the  apex  of 
the  abdomen  in  Omalua  Panzer,  barring  the  emargination,  which  is 
not  present  in  this  genus. 

DIACHASMIMORPHA,  new  genus. 

Typespedes. — DiacTiasmimorphi  comperei,  new  species. 

Related  to  Diachasma  Foerster  as  represented  by  D.  crawfordi 
Viereck,  from  which  it  differs  chiefly  in  the  rounded  anterior  edge  of 
the  clypeus  and  in  the  presence  of  stemauli. 

DIACHASBflMORPHA  COBfPBRBI,  new  tpMiat. 

Type-locality, — ^India. 

Type.— Cekt.  No.  15330,  U.S.N.M. 

Female. — ^Length  4  mm.  Brownish  stramineous,  polished,  face 
punctured,  lateral  ocelli  nearer  to  the  anterior  ocellus  than  to  each 
other  and  twice  or  a  little  more  than  twice  as  far  from  the  eye  margin 
as  from  each  other,  scape  depressed  and  like  the  pedicel  dark  brownish 
stramineous,  flagel  blackish  and  51-jointed,  mandibles  with  blackish 
tips;  wmgs  with  a  brownish  tinge,  stigma  and  veins  dark  brown; 
claws  and  empodia  blackish,  as  are  the  hind  trochanters,  tips  of  hind 
femora  and  most  of  hind  tibisB  and  tarsi,  the  joints  of  the  latter 
beyond  the  metatarsi  stramineous  at  base,  the  onychium  mostly 
stramineous;  propodeum  rather  reticulate  and  with  a  median  longi- 
tudinal carina  extending  from  the  base  to  the  areopetiolarea,  which 
latter  is  parallel  sided;  first,  dorsal,  abdominal  segment  with  its 
longitudinal  carinsB  parallel  and  inclosing  a  longitudinally  striate 
embossed  area,  which  is  convex  but  not  gibbose,  the  first  segment 
apparently  a  little  longer  down  the  middle  than  wide  at  apex,  second 
dorsal  segment  with  a  large  trapezoidal  area  of  strisB  the  lateral  strisB 
of  which  diverge  posteriorly,  third  dorsal  segment  with  the  basal  two- 
thirds  black;  hypopygium  extending  beyond  the  pygidium;  sheaths 
blackish;  ovipositor  brownish,  with  its  exserted  portion  a  little  longer 
than  the  body. 

Labeled,  ''Fruit  fly  parasite,  India,  1906;  George  Compere,  col- 
lector." 

Named  for  Mr.  George  Compere. 

HABROBRACON  MALI,  newtpMiat. 

Type4ocdlity. — ^Vienna,  Virginia. 
Type.— CeLt.  No.  15331,  U.S.N.M- 

Female. — Length  3  mm.    Related  to  (Bracon)  H.  xanihonotus  (Ash- 
mead), from  which  it  differs  chiefly  as  follows:  Flagel  25-jointed; 
59077**— Prdc.N,M.vpl.4i— 1? il 
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posterior  half  of  prescutum  black  or  blackish  with  the  notauli  repre- 
sented by  testaceous  lines;  body  mostly  black  or  blackish,  second, 
thirdy  and  fourth,  dorsal,  abdominal  segments  more  or  less  reddish 
brown. 

AUotype. — ^Flagel  26-jointed;  essentially  as  in  the  type,  but  with 
the  reddish  brown  color  of  the  abdomen  replaced  by  stramineous. 

Labeled,  "Bred  from  cocoon  under  band  on  apple,  Quaintance 
No.  7862,  Aug.  29,  1912;  Sept.  1,  1912;  J.  D.  Luckett,  collector." 

MICROBRACOll  BISPM,  ntw  tp^dat. 

Type4ocdliUy. — ^Taihoku,  Formosa. 

Type.— Chi.  No.  16332,  U.S.N.M. 

Female. — ^Length  1.5  nun.  Related  to  M.  rhyssemoH  Ashmead, 
with  which  it  agrees  in  having  the  abdomen  granular  but  not  leathery 
throughout  above,  in  the  propodeum  not  being  simple,  or  sculptured 
all  over  and  in  having  the  dorsum  of  the  head  and  thorax  imif ormly 
stramineous,  but  differs  in  the  dorsum  of  the  body  as  well  as  the  rest 
of  the  body  being  uniformly  stramineous  in  the  pale  stramineous 
stigma  and  in  the  propodeum  having  simply  a  median  carina  but 
otherwise  almost  perfectly  smooth  and  polished  except  for  some  subtle 
sculpture  near  the  apex  and  along  the  median  carina. 

Allotype. — ^Essentially  as  in  the  type. 

Labeled,  "Ex  larva,  Hispa  callicarUha,  Oct.,  1911;  T.  Shiraki,  col- 
lector; No.  16." 

APAirrSLBS  (PROTAPAirrSLSS)  FORMOSA.  newtpedM. 

Type-hedlity. — ^Taihoku,  Formosa. 

Type.—Csit.  No.  15333,  U.S.N.M. 

Female. — ^Length  2  mm.  Essentially  as  in  il.  '  (ProtapanteUs) 
sta/uropi  Viereck,  of  which  it  may  prove  to  be  a  race,  the  principal 
difference  being  in  the  second,  dorsal,  abdominal  plate  being  more 
densely  sculptured  at  base  than  elsewhere  instead  of  being  imiformly 
sculptured  throughout,  and  in  the  dorsum  of  the  abdomen  being 
black  throughout  except  the  extreme  lateral  edges  which  are  more  or 
less  stramineous. 

Labeled,  ''From  larva  of  Notodontid!  Dec,  1911,  No.  104;  T. 
Shiraki,  collector." 

APAHTBLBS  (PROTAPAHTBLBS)  NARANO^  newtpMiat. 

Type^occHity. — Taihoku,  Formosa. 

I)/pe.—Ca.t.  No.  15334,  U.S.N.M. 

Female. — ^Length  1.5  mm.  Black;  antennae  labrum  and  mandibles 
brownish,  palpi  yellowish;  dorsulum  and  scutel  densely,  conspic- 
uously punctured,  mesopleurte  without  a  carinate  fold,  tegulae  stra- 
mineous, wings  transparent,  with  a  brownish  tinge,  stigma,  radius, 


Digitized  by  VjOOQiC 


NO.  1974.      VEW  8PECIE8  OP  ICHNEUMON-FLIES— VIERBOK.  643 

transverse  cubitus,  and  third  abscissa  of  cubitus  brownish  stra- 
mineous, other  veins  almost  colorless  except  for  a  brownish  cast, 
radius  and  transverse  cubitus  forming  an  arc  of  a  circle,  legs  excepting 
hind  COX8B  and  all  tarsi  mostly  reddish  yellow,  tarsi  brownish,  hind 
coxae  black,  yellowish  at  apex,  hind  femora  at  apex,  and  hind  tibiae 
at  base  and  apex  more  or  less  dusky;  propodeum  rugose,  indistinctly 
carinate  down  the  middle;  first,  dorsal,  abdominal  plate  wider  at  apex 
than  at  base  and  dullish  rugose,  distinctly  wider  at  apex  than  the 
second  plate  is  long  down  the  middle;  second,  dorsal  plate  transversely 
oblong,  rugulose  throughout  and  with  a  sharp  line  of  demarkation 
betweeif  it  in  the  sculptureless  or  virtually  sculptureless  third  dorsal 
abdominal  segment,  ovipositor  hardly  exserted,  hypopygium  not 
surpassing  the  pygidium. 

AUotopotype. — Essentially  as  in  the  type,  the  pale  part  of  the  legs 
rather  stramineous. 

Labeled,  "From  larva  of  Naranga  diffusa  May,  1911,  No.  18;  T. 
Shiraki,  collector." 

Cocoons  yellowish  brown,  arranged  obliquely  in  rows  on  blades  of 
grass. 

SHIRAKIA,  new  genus. 

Type-species. — Shirakia  schoenohii^  new  species. 

Related  to  Hdbrohracon  (Ashmead)  Johnson  in  venation  but  differs 
radically  in  the  complete  crenulated  notauli  and  in  the  second,  dorsal, 
abdominal  segment  having  an  oblique  furrow  on  each  side,  the 
furrows  converging  but  not  meeting  apically. 

Named  for  Dr.  T.  Shiraki. 

SHIRAKIA  SCHOSNOBII,  new  tpedat. 

Type-locality. — Taihoku,  Formosa. 

Type.—CdX.  No.  15335,  U.S.N.M. 

Female. — ^Length  4.5  mm.  Head  shining,  mostly  reddish,  face 
with  a  blackish  stain  on  each  side,  finely  sculptured  and  indefinitely 
punctured,  front  with  a  large  black  mark  occupying  the  middle  two- 
fourths  and  extending  from  between  the  insertion  of  the  antennsd 
upward  between  and  around  the  ocelli,  the  latter  collectively  cir- 
cumscribed by  a  furrow  that  is  prolonged  below  the  anterior  ocellus 
and  ends  in  a  poorly  developed  carina  between  the  antennal  fossae, 
lateral  ocelli  a  little  nearer  to  the  anterior  ocellus  than  to  each  other 
and  nearly  three  times  as  far  from  the  nearest  eye  mai^in  as  from 
each  other,  occiput  brownish  stramineous,  finely  sculptured,  and  with 
scattered  indefinite  punctures;  cheeks  and  malar  space  stramineous, 
the  former  sculptured  somewhat  like  the  occiput,  the  malar  space 
finely  sculptured;  mandibles  with  blackish  tips,  palpi  brownish,  other 
mouth  parts  stramineous,  scape  stramineous  beneath,  antennae  else- 
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where  mostly  blackish,  flagel  50-jomted;  pronotum  strammeous,  its 
sides  stramineous  along  the  upper  and  lower  edge,  elsewhere  blackish, 
its  furrow  foveolate;  mesostemum  black,  fore  coxae  internally,  distal 
trochanters  of  fore  legs,  fore  femora  posteriorly  and  also  above  the 
longest  axis  in  front,  brownish  stramineous,  otherwise  the  fore  1^8 
are  mostly  blackish;  dorsulum  and  scutel  reddish,  hardly  sculptured, 
the  prescutum  stongly  convex  anteriorly,  the  notauli  almost  meeting 
before  reaching  the  lund  edge  of  the  mesonotum  and  continued  close 
to  the  hind  edge  almost  as  one  longitudinal  furrow;  tegulae,  wing 
base,  and  the  true  metanotum  stramineous;  mesopleuro  blackish 
and  sculptured  above  the  middle,  blackish  red  and  almost  soulpture- 
less  below  the  middle;  mesostemum  and  metapleurad  black,  the  latter 
sculptured  somewhat  like  the  upper  half  of  the  mesopleurse;  wings 
brownish,  stigma  and  veins  blackish  brown;  mid  and  hind  femora 
reddish  brown,  the  remaining  parts  of  the  mid  and  hind  legs  black 
except  a  rather  stramineous  annulus  near  the  base  of  the  tibisB,  claws 
with  a  stout  tooth  at  base,  empodia  surpassing  the  tips  of  the  claws, 
hind  onychii  as  long  as  the  two  preceding  joints  combined;  finst, 
dorsal,  abdominal  segment  rugose  except  on  the  vertical  anterior 
face  which  is  smooth,  blackish,  apparently  twice  or  more  than  twice 
as  wide  at  apex  as  long  down  the  middle,  the  dorsal  face  convex  and 
flanked  by  depressed,  broad,  lateral  margins,  second  to  fifth,  dorsal 
segments  inclusive  mostly  rugose  and  with  smooth,  lateral  lunulse, 
one  on  each  side;  second,  dorsal  segment  with  its  furrows  stramineous 
as  is  the  posterior  edge  between  the  furrows,  the  area  defined  by  the 
furrows,  blackish  stramineous,  the  sides  beyond  the  furrows  blackish, 
lunulas  stramineous,  the  apex  of  this  segment  arcuate  and  more  than 
twice  but  less  than  three  times  as  wide  at  apex  as  the  segment  is  long 
down  the  middle;  false  suture  stramineous  and  crenulate;  third  to 
sixth,  dorsal  segments  with  a  stramineous,  rugulose  band  down  the 
middle,  this  band  broadest  at  base  and  becoming  attenuate  apically; 
third,  fourth,  and  fifth  dorsal  segments  with  lateral  margins  brownish 
stramineous,  the  apical  edge  of  the  third  and  fourth  and  apical  third 
of -fifth  segments  brownish  stramineous  to  pale  stramineous,  else- 
where the  third  to  fifth  segments,  inclusive,  are  blackish;  sixth  dorsal 
segment  concealing  the  seventh,  convex,  almost  semicircular  in  out- 
line, mostly  rather  dark  stramineous;  pygidium  in  color  and  outline 
nearly  like  the  sixth  dorsal  segment;  hypopygium  acute,  its  tip 
falling  far  short  of  the  apex  of  the  abdomen;  exserted  portion  of  the 
ovipositor  apparently  half  as  long  as  the  abdomen. 

Allotype. — Compared  with  the  female,  this  differs  chiefly  as  follows: 
Basal  joints  of  palpi  stramineous;  flagel  53-jointed,  antennas  colored 
as  in  the  female;  legs  stramineous  excepting  the  tibias  and  tarsi, 
which  are  rather  brownish  to  dark  brown;  sixth,  dorsal  segment 
almost  entirely  concealing  the  tip  of  the  abdomen;  otherwise  esaen- 
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tiallj  as  in  the  type  except  that  the  parts  not  mentioned  as  differing 
in  color  are  uniformly  or  nearly  uniformly  stramineous. 

Labded,  ^^Ex  Isrvtd,  Schoeiiolius  hipunctifera,  Dec.,  1911;  No.  29; 
T.  Shiraki,  coUector." 

APAITTBLBS  (STENOPLEURA)  NONAORUB,  ntwipMlas. 

Typ&-loodKiy. — ^Taihoku,  Formosa. 

Type.—CAt.  No.  15336,  U.S.N.M. 

Femcde. — ^Length  1 .5  mm.  Compared  with  the  original  descr^)tion 
of  A'pantdes  (Stenopleura)  cJiUodda  Vlereck  this  differs  as  follows: 
Hrad  coxte  entirely  stramineous;  first,  dorsal,  abdominal  plate  dis- 
tinctly wider  at  apex  than  the  second  plate  is  long  down  the  middle, 
the  second,  dorsal  plate  distinctly  shorter  than  the  third,  dorsal, 
abdominal  segment,  its  sides  diverging  toward  the  apex,  its  apical 
edge  nearly  twice  as  long  as  the  basal  edge  and  smooth  and  polished  in 
part  on  the  apical  half,  abdomen  blackish  above  and  blackish  and 
stramineous  beneath. 

AUotopotype. — Essentially  as  in  the  type  except  that  the  antennsB 
are  filiform  with  the  scape  dark  brown  beneath  and  the  second,  dorsal 
plate  nearly  as  wide  at  base  as  at  apex. 

Labeled,  *'From  Nonagria  inferenSf  No.  36;  T.  Shiraki,  collector.*' 

APAITTSLBS  (STXNOPLSURA)  SIMPUCI8,  new  tpMlat. 

TyperJocality. — ^Taihoku,  Formosa. 

Thfpe.'-Ceit.  No.  15337,  U.S.N.M. 

Female. — ^Length  1.76  mm.  Related  to  StenopUura  chilocida 
Viereck,  from  Japan,  from  which  it  may  be  known  by  the  stramine- 
ous scape,  the  entirely  stramineous  hind  coxsb,  in  the  first,  dorsal 
plate  being  distinctly  wider  at  apex  than  the  second  plate  is  long 
down  the  middle,  in  the  second^  dorsal  plate  being  distinctly  shorter 
than  the  third,  dorsal,  abdominal  segment,  in  the  dorsum  of  the 
abdomen  being  block  or  blackish  throughout  and  in  the  venter  being 
blackish  stramineous. 

AUotopotype, — Essentially  as  in  the  female  except  that  the  antennas 
are  not  submoniliform  but  filiform  and  in  the  abdomen  being  blackish 
stramineous  except  for  the  first,  dorsal  plate,  which  is  blackish. 

Labeled,  "From  ChUo  simplex,  No.  37;  T.  Shiraki,  collector.'' 

Family  ICHNEUMONIDiE. 
ERIPTERNIMORPHA,  new  genus. 

Type^pecies. — Enpiernvmorpha  schoenobii,  new  species. 

Related  to  Eriptemus  (Foerster)  Szepligeti,  from  which,  as  repre- 
sented by  Eriptemus  radiolatiis  (Provancher),  it  differs  chiefly  in  the 
malar  line  being  at  least  as  long  as  the  mandibles  are  wide  at  base, 
in  the  ocelloccipital  line  being  apparently  shorter  than  the  greatest 
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diameter  of  the  lateral  ocelli;  in  the  mesopleursB  being  apparently 
higher  than  long,  in  the  recurrent  rein  being  interstitial  with  the 
transverse  cubitus,  the  areola  being  quadrate  in  position  with  the 
outer  and  lower  sides  de&ied  by  suggestions  of  reins,  in  the  nenrellus 
being  branched  above  the  middle,  in  the  nervulus  being  received  by 
the  median  cell,  in  the  propodeum  being  without  carime  except  for  a 
poorly  defined  basal  and  a  well-defined  apical  transverse  carina,  in 
the  sUt-Uke  propodeal  spiracles,  in  the  petiole  being  without  a  foesa 
on  each  side  and  in  the  abdomen  which  is  depressed  in  the  male  and 
depressed  to  fusiform  in  the  female. 

BUPTBRmMORPHA  8CHOSNOBII,  ntwtpMiat. 

Type^ocality. — ^Taihoku,  Formosa. 

Type.— Chi.  No.  15338,  U.S.N.M. 

Female. — Length  8.5  mm.;  black,  sericeous  and  with  a  subde 
sculptiu*e;  lateral  ocelli  nearer  to  the  anterior  ocellus  than  to  each 
other  but  nearer  to  each  other  than  to  the  eye  margin,  front  with  a 
carina  reaching  from  between  the  antennal  fossse  almost  to  the 
anterior  ocellus,  anterior  edge  of  the  clypeus  slightly  subemarginate 
mandibles  blackish,  reddish  at  extreme  base,  the  basal  half  striated, 
palpi  dark  brown,  scape  black,  pedicel  and  flagel  blackish  brown, 
flagel  28-jointed;  prepectal  carina  not  extending  to  the  upper  edge 
of  the  mesopleursB,  wings  brownish,  stigma  and  veins  dark  brown, 
posterior  margin  of  the  mesopleursB  reddish  as  are  the  mid  coxae  at 
base,  nearly  all  of  each  femur,  hind  coxsb  and  metapleurse,  rest  of 
legs  black  or  blackish,  except  the  fore  tibiae,  which  are  stramineous, 
mid  onychia  apparently  a  little  longer  than  the  mid  metatarsi,  fore 
coxae  brownish  stramineous  beneath,  propodeum  reddish  and  sepa- 
rated from  the  metapleurae  by  a  poorly  developed  carina,  longitudinal 
propodeal  carinae  virtually  wanting,  the  basal  and  apical  transverse 
carinae  poorly  developed,  the  lateral  longitudinal  carinae  developed 
between  the  apical  transverse  carinae  and  the  apex  of  the  propodeum; 
first,  abdominal  segment  with  its  petiole  subcylindrical,  with  a  pooriy 
developed  longitudinal  carina  on  each  side  above  but  with  a  distinct 
carina  between  it  and  the  ventral  segment,  reddish  at  base  and 
ventrally,  elsewhere  blackish,  postpetiole  rather  depressed,  distinctly 
wider  at  apex  than  at  base,  with  a  rather  well-defined  carina  whidi 
extends  from  the  spiracles  toward  the  apex,  the  dorsal  carina  of  the 
petiole  prolonged  but  still  less  definite  on  the  basal  half  of  the  post- 
petiole,  postpetiole  reddish  stramineous;  second,  dorsal,  abdominal  seg- 
ment apparently  two  and  one-half  times  as  wide  at  apex  as  the  first 
is  wide  at  apex  and  distinctly  wider  at  apex  than  at  base,  with  pale, 
oval  thyridia  that  are  nearer  the  base  than  to  the  lateral  edge  and 
with  a  polished  embossed  area  between  them  and  the  base,  the 
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spiracles  nearly  three  times  as  far  from  the  base  as  from  the  lateral 
edge;  second  segment  reddish  along  the  apical  edge;  third,  dorsal 
segment  reddish  except  along  the  apical  edge,  where  it  is  blackish, 
apparently  more  than  twice  as  wide  at  aper  as  long  down  the  middle, 
apical  half  of  the  eighth  segment  whitish,  membranous,  above; 
exserted  portion  of  the  ovipositor  approximately  as  l6ng  as  the  first 
dorsal  abdominal  segment. 

Allotype. — Essentially  as  ia  the  type  from  which  it  differs  chiefly 
as  follows:  Flagellar  joints  beyond  the  middle  concave  beneath,  mid 
C0X8B  mostly  reddish,  fore  metatarsi  mostly  stramineous,  mid  onychia 
somewhat  longer  than  the  mid  metatarsi;  postpetiole  almost  parallel 
sided,  blackish  on  the  basal  half  above;  second,  dorsal  abdominal 
segment  apparently  three  times  as  wide  at  apex  as  the  first  is  wide  at 
apex,  the  spiracles  nearly  five  times  as  far  from  the  base  as  from  the 
lateral  ^dge,  second  segment  stramineous  along  the  apical  edge; 
apical  half  of  the  third,  dorsal  segment  and  an  apical  margin  to  the 
fourth  and  fifth,  dorsal  segments  stramineous,  the  basal  half  of  the 
third  segment  mostly  blackish;  apical  half  of  the  seventh  dorsal  s^- 
ment  like  the  apical  half  of  the  eighth  in  the  female. 

Labeled,  *' Ex  larvae,  SchoeTwhvus  hipunctifera,  January,  1910,  No. 
32;  T.  Shiraki,  collector." 

ZAPARAPHYLAX,  new  genus. 

Type-species. — Zaparaphylax  perinsij  new  species. 

This  genus  agrees  with  Foerster's  description  of  Diaglypta,  except 
in  the  first,  dorsal,  abdominal  segment,  which  can  hardly  be  regarded 
as  being  broad  and  robust;  ignoring  the  occipital  carina  it  agrees  best 
with  Paraphylax  (Foerster)  Ashmead,  from  which  it  diffeis  chiefly  in 
the  dorsulum  having  notauli  that  are  relatively  as  long  and  as  deep  as 
in  Sathyihrix  (Foerster)  Howard  and  in  the  nervellus  being  brandied 
below  but  near  its  middle.    Palpi  normal 

ZAPARAPHYLAX  PBIUlf  ^  ntw  tpMiat. 

Type-locamy. — Taihoku,  Formosa. 

Type.—CsX.  No.  15339,  U.S.NJ^. 

Female. — ^Length,  2.5  mm.  Mostly  black  and  polished;  face 
sericeous,  finely,  closely  punctured;  lateral  ocelli  a  little  nearer  to  the 
eye  margin  than  to  each  other  and  nearer  to  the  anterior  ocellus  than 
to  the  eye  margin;  scape  mostly  and  the  pidicel  beneath,  stramineous, 
the  latter  brownish  above,  flagel  blackish,  19-jointed;  palpi  and  basal 
half  of  mandibles  whitish,  apical  half  of  latter  brownish;  tubercles, 
t€^8B,  and  wing  base  whitish;  wings  almost  colorless,  faintly  tinted 
with  brown,  stigma  yellowish,  veins  brownish;  fore  and  mid  legs 
mostly  stramineous,  their  trochanters  whitish,  their  onychii  and  the 
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appendages  of  the  latter  brownish,  then*  tibie  with  a  yellowish  annulus 
medially,  hind  legs  with  their  cox®  blaok,  their  troohanters  whitiahy 
their  tibias  brownish,  except  for  a  stramineous  annulus  at  base  and  a 
yellow  annulus  in  the  middle,  their  tarsi  brownish;  dorsum  of  thorax 
polished,  the  mesopleurao  sculptured,  the  propodeum  shining  and 
sculptured;  abdomen  above  mostly  black  and  polished,  the  second 
segment,  however,  stramineous,  except  apically  and  laterally  where  it 
is  brownish,  the  fifth  and  following,  dorsal,  abdominal  segments  with  a 
pale  apical  edge;  exserted  portion  of  the  ovipositor  apparently  as 
long  as  the  first,  dorsal  segment. 

Allotype. — ^Elssentially  as  in  the  type. 

Labeled,  ''Ex  larva  Perina  mtda,  Dec.,  1911 ;  T.  Shiraki,  collector.'' 
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A  RECENTLY  MOUNTED  ZEUGLODON  SKELETON  IN  THE 
UNITED  STATES  NATIONAL  MUSEUM. 


By  James  W.  Gidlet, 

AastMtarU  CuraUyr  of  FoisU  Mammala,  United  States  National  Mu»eum, 


The  American  zeuglodon,  BasUoaa/urua  cetaides  (Owen)  was  first 
brought  to  the  notice  of  science  in  1834,  when  Harlan,  mistaking  a 
few  fragments  from  the  Eocene  of  southeastern  Arkansas  for  the 
remains  of  a  gigantic  reptile,  described  them  under  the  name  Ba^Uo- 
saurus  ^  (the  king  reptile).  Since  that  time  its  skeletal  remains  have 
been  found  in  comparative  abundance  at  various  localities  in  the  Gulf  ^ 
States  and  restorations  of  the  great  beast  were  attempted.  However, 
it  was  not  until  the  two  partial  skeletons  collected  by  Oharles  Schu- 
chert,  one  in  1894  and  the  other  in  1896,  from  the  vicinity  of  Cocoa, 
Alabama,  were  studied  and  described  by  F.  A.  Lucas  *  that  any  accu- 
rate idea  of  the  size  and  proportions  of  this  great  whale-hke  creature 
was  obtained.  These  specimens  were  combined  in  making  up  the 
present  skeleton,  which  constitutes  the  first  approximately  correctly 
assembled  one  of  this  interesting  species  ever  to  be  mounted.  These 
same  bones  had  been  partially  restored  and  were  exhibited  for  a 
number  of  years  in  the  United  States  National  Museum,  but  no 
attempt  was  made  at  that  time  to  place  them  in  a  natural  attitude, 
farther  than  to  lay  the  vertebrae  out  in  sequence  along  a  shelf  of  one 
of  the  wall  cases.  This  composite  skeleton  now  occupies  a  prominent 
place  in  the  center  of  the  main  hall  devoted  to  vertebrate  paleontology 
and  is  now  the  only  one  of  its  kind  on  exhibition  in  any  American 
museum. 

The  skeleton,  as  mounted  (see  pi.  81),  is  55  feet  in  length  and  com- 
prises 58  elements  in  the  vertebral  colunm,  which  Lucas  classified 
as  follows:  Cervicals,  7;  thoracics,  13;  lumbar-caudals,  38.  There 
seems  to  be  evidence,  however,  for  including  still  one  more  vertebra 
in  the  dorsal  series,  making  the  number  14  instead  of  13  for  this  region 
and  correspondingly  decreasing  the  lumbar  series  by  one.    Although 

1  This  name,  as  noted  by  Lucas,  antedates  the  more  appropriate  and  better-known  name,  Zeufloicm, 
given  by  Owen.  Henoe  Zeuflodon  is  here  employed  in  the  sense  in  which  whale  or  elephant  is  used,  as  a 
popalar  name  for  the  group. 

*  Amer.  Naturalist,  Aug.,  1886,  pp.  745-746;  Proc.  U.  8.  Nat  Mus.,  toL  23,  IWO,  pp,  827-8S1. 
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the  lumbar,  sacral,  and  anterior  caudal  vertebrsB  are  quite  uniform 
in  size  and  general  character,  there  is  good  reason  for  locating  the 
sacral  region  between  the  thirteenth  and  seventeenth  vertebrsB  counts 
ing  backward  from  the  last  thoracic.  Not  only  were  the  yestigial 
pelvic  bones  and  femur,  described  by  Lucas,  found  in  the  rock  at 
about  this  point,  but  these  three  vertebrsB  differ  from  all  the  others 
of  the  series  in  the  modification  of  the  transverse  processes,  whi<^  are 
very  noticeably  thickened  and  blunted  at  their  outer  ends,  th&i 
appearance  suggesting  that  in  some  remote  ancestral  forms  these 
processes  articulated  with  the  pelvic  bones  when  the  pelvis  was  pro- 
portionately much  larger  than  in  the  form  represented  by  the  present 
specimen. 

Considering  these  vertebrsB  as  sacrals,  the  vertebral  formula  for 
the  skeleton  as  restored  is,  cervicals  7,  thoracics  14,  limibars  13, 
sacrals  3,  and  caudals  21. 

As  already  mentioned  by  Lucas,^  the  bones  in  each  of  these  sk^e- 
tons  when  found  were  lying  nearly  in  their  natural  positioxis,  so  that 
there  was  little  or  no  chance  for  error  in  agaui  placing  the  elements  of 
the  vertebral  column  after  removal  from  their  original  bed.  More- 
over, the  specimens  admirably  supplement  each  other,  the  one  com- 
prising the  anterior  portion  of  the  skeleton  ending  just  behind  the 
thoracic  region  includes  but  one  Imnbar  vertebra  which  differs  in  the 
character  of  the  traxisverse  processes  sufficiently  to  indicate  that  it  is 
not  duplicated  by  the  first  vertebra,  a  lumbar,  of  the  second  specimen. 
Hence,  if  any  error  has  been  made  in  the  total  number  of  elements 
included  in  the  vertebral  colunm,  it  is  that  they  are  too  few  rather  than 
too  many. 

The  skull  (see  pi.  82)  was  not  complete,  but  as  restored  by  the 
writer  is  given  a  length  of  about  6  feet,  which  length  can  not  be  far 
from  correct,  since  the  original  parts  include  nearly  all  the  posterior 
portion  of  the  cranium  with  the  glenoid  fosss  intact  and  one  com- 
plete lower  ramus,  which  portions  when  properly  articulate  give 
approximately  the  true  total  length  of  the  skull.  The  snout  is  greatly 
elongated  and  the  teeth  highly  specialized,  but  otherwise  the  skull 
presents  many  featiuw  of  the  more  primitive  carnivores  and  does  not 
in  the  least,  except  perhaps  in  the  form  of  the  anterior  teeth,  suggest 
any  of  the  whales.  The  lambdoidal  crest  is  greatly  expanded  for  the 
attachment  of  heavy  muscles,  and  the  brain  case  is  comparatively 
large,  otherwise  the  posterior  portion  of  the  skull  resembles  in  many 
features  that  of  a  large  creodont.  This  has  led  some  good  authorities 
to  believe  that  the  zeuglodons  were  descendants  of  some  branch  of  the 
creodonts. 

The  fore  limbs  (see  fig.  1,  p.  651)  are  much  modified  and  in  s(mie 
degree  cetaceanlike,  at  least  as  regards  the  scapula.    The  humerus  is 

>  Proo.  U.  8.  Nat.  Mui.,  toL  »,  IWO,  p.  381. 

Digitized  by  VjOOQiC 


NO.  1976. 


A  MOUNTED  ZEVGLODON  SKELETON ^QIDLEY. 


651 


short  and  heavy  with  a  well  developed  deltoid  ridge,  reaching  well 
below  the  middle  of  the  shaft.  A  small  portion  of  the  shaft  is  missing 
and  as  here  restored  is  probably  somewhat  too  long.  This  element 
is  not  at  all  cetaceanlike  in  c}iar- 
acter.  The  bones  of  the  fore- 
arm are  flattened  laterally  and 
articulate  with  each  other  as 
they  do  in  the  whales  and 
sea  lions,  resembling  somewhat 
more  nearly  those  of  the  latter. 
The  manus  is  not  known,  but 
judging  from  modifications  of 
the  radius  and  ulna,  it  was 
evidently  highly  specialized  and 
paddle  or  flipper  Uke  as  in  the 
whales  and  sea  lions.  The  form 
and  arrangement  of  these  distal 
elements  as  here  restored  (see 
fig.  1)  are  necessarily  in  great 
degree  conjectural,  the  corre- 
sponding parts  in  both  the 
whale  and  the  sea  lion  being 
used  as  a  guide  in  modeling 
them.  The  fact  that  the  known 
forefoot  elements  of  the  closely 
related  genus  Dourdon,  a  few 
phalanges  of  which  are  pre- 
served with  one  of  the  speci- 
mens (No.  4679)  in  the  United 
States  National  Museum,  re- 
semble so  much  more  those  of 
the  sea  lions  than  they  do 
those  of  the  whales,  seems  to 
justify  including  more  sea  lion 
than  whale  like  characters  in 
restoring  the  paddles.  Thus 
digit  I,  the  hallux,  is  shortened, 
and  digits  II  and  III  are  made 
longest  and  heaviest  of  the 
series. 

The  vestigial  pelvic  bones  and 
femur,  all  that  is  known  of  the 
hind  limbs,  have  been  fully  described  by  Lucas  ^  and  are  mentioned  and 
again  figured  here  (see  figs.  2  and  3,  p.  652)  because  of  the  doubt  which 

>  Pioo.  U.  8.  Nat  Mus.,  vol.  23, 1900,  p.  320,  pla.  6-7. 


Fio.  1.— FoBK  LucB  or  Amksioan  Zbuolodow. 
About  i^  natubal  iibb. 
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has  been  created  as  to  their  proper  association  with  the  skeleton  to 
which  they  were  supposed  to  belong.  Abel,  in  an  article  published  in 
1906/  contended  that  these  bones  were  the  corocoids  of  a  large  bird  to 
which  he  gave  the  name  Alabanumiis  gigamiea.    A  careful  restudy  of 

these  elements,  however,  leaves  no  doubt 
as  to  their  manmialian  characteristics  and 
no  reason  to  assume  that  they  do  not  prop- 
erly belong  to  the  skeleton  with  which  they 
were  found  associated.  While  they  evince 
an  extremely  atrophied  state,  the  aceta- 
bulum plainly  retains  traces  of  the  cotyloid 
notch  and  the  pit  for  the  attachment  of 
the  Ugamentum  teres  (see  fig.  2,  p.  652), 
while  the  bone  is  considerably  thickened  in 
this  region.  Also,  the  prox- 
imal end  of  the  femur  (see 
fig.  3,  p.  652)  shows  evidence 
of  having  been  capped  with 
an  epiphysis.  Not  having 
the  actual  bones  to  exam- 
ine Abel  doubtless  was  led  /// 
to  a  wrong  interpretation 
of  the  plates  published  by 
Lucas,  because  they  do 
not  show  very  clearly  the 
essential  characters  of  the 
bones.  This  is  due  to  the 
fact  that  the  bone  surfaces 
are  pitted  and  roughened 
through  imperfect  preser- 
vation and  the  reproduc- 
tions, which  are  from  pho- 
tographs, are  perhaps  somewhat  confusing. 

The  anterior  portion  of  the  vertebral  column,  in- 
cluding the  cervicals  and  first  seven  thoracics,  are 
not  highly  specialized  and  are  typically  mammalian 
in  character.  But  from  this  point  backward  to  the 
first  lumbars,  the  vertebrae  rapidly  gaining  in  size 
and  increased  length  of  their  centra,  show  a  degree 
of  specialization  that  is  unique.  The  vertebrsB  from  the  beginning 
of  the  Imnbar  region  to  about  the  ninth  from  the  end  of  the 
tail  have  exceedingly  long,  heavy  centra  and  relatively  small  neural 
arches,  and  are  comparatively  imiform  in  size  and  general  appear- 


Fio.2.>-Pblvic  bonk  or  Amkrxcan 

ZBUOLODON.     I  NATURAL  8IZB. 


FiQ.  3.— Femur  or 
Am  B RICA N  Zsu- 
OLODON.  I  NAT(^ 
RAL  8IZB. 


i  Centnlbl.  Min.  Oeol.  Poleont.,  p.  456. 
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ance  throughout.  Here  the  length  of  centra  average  about  15  inches, 
as  compared  with  about  4  inchcis  for  the  first  thoracic.  This  gives 
to  the  skeleton  a  veiy  remarkable  ap^arance,  viewed  as  a  whole. 
It  may  be  said  to  resemble  that  of  a  whale  with  an  exceedingly  small 
head,  comparatively  small  thorax,  and  very  greatly  lengthened  lum- 
bar and  caudal  regions.  The  zygapophyses  do  not  articulate  with 
those  of  the  neighboring  vertebrse^  except  in  the  cervical  and  ante- 
rior thoracic  vertebrae,  and  from  the  eighth  thoracic  backward  to 
where  they  disappear  near  the  end  of  the  taU,  are  separated  by 
intervals  of  about  5  to  7  inches,  the  anterior  pairs  being  modified, 
apparently,  for  the  attachment  of  the  heavy  back  muscles,  while 
the  neural  spines  are  correspondingly  reduced.  Thus  for  the  greater 
part  of  the  length  of  the  vertebral  colimm  the  vertebrse  articulated 
only  by  their  centra  which  are  nearly  circular  at  the  ends  and  were 
probably  capped  by  intervertebral  cartilage  disks  of  some  thick- 
ness. This  constitutes  an  arrangement  which  must  have  given  to 
the  long,  slender  body  a  perfectly  free  motion  in  almost  any  direc- 
tion and  doubtless  rendered  this  great  creature  capable  of  diving 
and  turning  at  will,  or  of  swimming  forward  at  tremendous  speed. 
The  short,  stout,  flexible  neck,  which  doubtless  was  heavily  mus- 
cled, also  denotes  agility  in  turning.  In  fact,  the  whole  mechan- 
ical construction  of  the  animal  seems  to  denote  that  he  was  a  most 
powerful  swimmer,  his  entire  development  being  especially  adapted 
to  rapid  locomotion.  If,  as  is  indicated  by  the  dentition,  which 
seems  admirably  fitted  for  seizing  and  holding  his  prey,  he  fed  on  large 
swiftly  swimming  fishes,  or  other  sea-living  creatures,  his  very  exist- 
ence probably  depended  on  speed. 

It  may  be  of  interest  here  to  recall  the  grotesque  restoration  by 
Koch  which  he  constructed  from  zeuglodofa  bones  and  which  several 
years  ago  was  exhibited  in  various  museums  of  this  coimtry.  This 
restoration,  which  Koch  called  the  Hydrarchos,  was  made  up  of  the 
bones  of  many  individuals,  in  which  were  included  far  too  great  a 
number  of  vertebrie  and  ribs,  giving  not  only  too  great  a  relative 
length  to  the  neck  and  thoracic  region,  but  a  very  much  exaggerated 
length  to  the  whole  creature.  The  history  of  this  restoration  is  given 
concisely  in  a  letter  written  by  I.  A.  Latham  to  Prof.  J.  D.  Dana  in 
1896,  an  extract  from  which  is  here  quoted: 

I  have  your  kind  letter  of  the  27th  asking  about  the  Zeuglodon  skeleton,  lost  in  the 
great  ''Chicago  fire."  It  had  been  brought  from  St.  Louis  some  years  before,  and 
was  the  same  discovered  by  Dr.  Albert  Koch  on  the  plantation  of  Colonel  Price, 
situated  near  the  line  of  Choctaw  and  Washington  Counties,  Alabama.  It  was  removed 
to  Dresden  in  Saxony,  where  after  eight  months  labor,  it  was  reduced  in  length  from 
114  to  96  feet.  It  was  afterwards  brought  back  to  this  country  and  purchased  by  the 
proprietor  of  a  museum  at  St.  Louis,  from  Doctor  Koch.  Ajt  dbicago  it  was  one  of  the 
chief  attractions  of  "Wood's  Museum," 
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Although  much  has  been  written  of  the  zeuglodons  by  yarious 
investigators  who  have  compared  in  detail  its  various  anatomical 
features  and  discussed  at  length  its  relationships,  there  still  exists 
wide  difference,  of  opinion  among  authorities  regarding  the  true  affin- 
ities of  the  group.  One  point  of  weakness  in  all  these  discussions  is 
the  absence  of  any  known  intermediary  forms  to  connect  them  with 
any  of  the  other  groups  to  which  they  may  seem  allied. 

As  has  been  pointed  out  by  various  authors/  the  zeuglodons  possess 
many  primitive  characters,  especially  in  the  skull  and  teeth,  in  which 
they  resemble  either  the  seals  or  the  more  ancient  creodonts.  In 
other  characters,  the  ones  in  which  they  are  more  highly  specialized, 
they  resemble  the  whales  in  some  respects;  while  in  others,  as  in  the 
modification  of  the  arm,  they  suggest  the  sea  lions.  There  is  nothing, 
however,  to  warrant  placing  them  in  any  intermediate  position 
between  these  at  present  widely  separated  groups  of  mammals,  for 
at  the  time  of  their  apparent  extinction  in  the  Eocene  they  had 
already  outstripped  in  the  development  of  certain  important  modifi- 
cations what  has  been  accomplished  by  any  of  the  modem  cetaceans, 
hence  could  not  have  stood  in  any  direct  ancestral  relationship  to 
the  latter,  while  the  primitive  features  which  they  retained  are  too 
generalized  in  character  to  especially  connect  them  with  any  of  the 
more  archaic  groups  of  mammals.  Furthermore,  there  is  at  present 
too  much  obscurity  concerning  the  origin  of  the  whales  to  arrive  at 
anything  definite  regarding  the  derivation  of  the  zeuglodons  from 
any  ancestral  form  of  that  group. 

The  high  degree  of  specialization  which  they  had  attained  in  the 
development  of  the  body  and  limbs,  combined  with  the  retention  of 
so  many  primitive  characters,  would  indicate  a  very  ancient  origin 
for  these  animals,  and  if  derived  from  the  same  stock  as  the  seals  or 
sea  lions  or  direct  from  the  early  creodonts,  their  branching-off  point 
must  have  dated  back  to  a  time  most  remote,  certainly  before  the 
various  natural  groups  of  the  creodonts  appearing  in  the  early 
Eocene  were  sufficiently  differentiated  to  be  recognized. 

>  8«  Thompmm,  On  the  Systematic  position  of  Z«aglodon,  Univ.  Dundee,  June,  1800;  Dames,  Paleoot. 
Aldiaiid].,  18M,  pp.  180-219;  Zittel,  Qrandtflge  der  Paleoot.;  and  otheca. 
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